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Richard S. Crowell, class of ' 46 , 
speaks from experience when he soys ... 


“There’s plenty of chance for advancement 
at U. S. Steel for today’s engineer/’ 



Immediately following hid graduation 
tiH a n. S. in MetsUurgifal EneLnper- 
L»g. Ridiard Crow^Jt w m recn Liter! by 
the chid metu I Insist of U .S. Steel’E 
Clflirtflii wiipk-i Ry EflM he rwdvtd 
hh third pttimoLiPn to Enjdnppr-Op- 
viallug FracLLuesf ijj. rL ju Opuii HtiarMi 
Division at Chirtcin. Recently hi- bad 
his E-iirth promotion U> his current posi¬ 
tion ns Superintendent of Cburton a 
f>|>t^s Hearth Department, 

His neapoaisihilitic-M tinw include eo- 
ord mating all Open Hearth Operations 
and incoming; materials tie well a& im- 
phh\iTm L nt rvl method*. 

Mr Crowell knows from bis own ^ 
periont'c Ihut thera flre . . a “unlimited 
orwrtunittes for the young ^n K inaer 
who will apply himself accept the 
iihaUHUfjij L 1 ili> grLrtii industry . 11 


U,y. S&Gct’fl wdl-planned training 

ptragfl-Cimfe nflW m-pn ii fh^nriiHn in work 

in l'arieri fields* <if enginec/ang Training 
plans of LJilh sort make it possible for 
I hi' young graduate ho familiarise him- 
Kolf with many fiddy beFore devoting 
hirngulf to uno In particular 

The sled industry today offers a Fur 
more interesting can.njr fri men like 
Richard Crowell Ij^caua? of its un- 
I united ooEsibdilios F<jr success. 


If y<iu are interested in a challenging 

and rpiv aiding career Tvilk United 

Stales flted and fed that you can 
qualify, ynu raw ihblMin further rleta]]^ 
Tnim your col Lego placement director,, 
□r wli wiEI gladly send you our in¬ 
fo nnntivu booklet Paths of OppnrLim- 
ity." u[?on request. .lust write to United 
States Steel Ci>f |:h 11 ■:jI Liki. Pm-sonnel 
I 'ivi^iiiTi, Rnsairt 1622. 5 26 William 
Penn PEa^o. PitJibi i ryb rtHl ? Pji 


SEE IMt United srn ,tzs STEEL HOylr. Ira a FurE-Ei<iut TV ufr^ram 

piraaraod cf cry other wouk by United Slates 30-ajL Consult your lc»cal 
nwsprtpL-r fur Limp anr| ttltfliuti. 
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UNITED STATES STEEL 


AittifrN ItiCiuE.. . AUERIEARTSTEEL E VICE u4 CTUGHE ftUCE . . COLUNBA^ElilV* STEEL .„ tSHSOLMAHI) WISTEHI HEEL .„ 6EERAED STEEL STIAPPUfi . . NATIONAL TUBE 
GIL flELL iuEftt . . riHHESSEI CD^L B PROH . . URITEP SHTE3 STEEL PIODCtTS , UmlFC VfllES- STEEL 5^L¥ , . b^hidb, □ f b*jrE£ STATES trtlL CQhPDAATni, MTSBUREH 
URIIEII STAHL SltEL HC.W.E5. IRC. ■ WW 3-UPPLV ECMhAhlf ■ mm RATES STEEL EXPORT ■CGlflPAhtf - (MUVEISAi ATlAJ CEJULEHT <0 «PaHT =-i2Ba 









JPL... an Established Center 
of Research and Development 


Ihc Jet Propulsion Labuiatuiy is a CL-ntLi devoted entirely CO scientific 
research and develop ment. Lei prime objects ve _s obcainlng basLC informa¬ 
tion in the engineering Hiien-ues relaced tu missile development — and fti 
explore (lie various pEiases of jet pfOpiil&iOn Ire addition d lur^c sliare of 
i-ts. program is devoted to fundamental retearcli in practically ail of the 
physical sdences. 

Hie Laboratory extends over more tlian SO lit: res in die foothills of 
the San Gabriel mourns ni north i>f Pasadena It is staffed entirely by 
pweiomiel employed by the California Institute of Technology and conducts 
itt many projects under contracts with the U S, Government 

Hjcocptional opportunity fur original tu search ccjupk-d ivith sdeai 
f-iiciliLies and working conditions have naturally drawn scientists and engi¬ 
neers Of a very high caliber. These min. vvorliing in harmony* are building 
a very effective task forte For scientific attack on the problems of lIic future, 
An unusual atmosphere of Friendliness and cooperaTion is apparent 
at the “Lab" ami newcomers soon sense the warmth of rheir acceptance. 
New advanced projects ane now providing some challenging problems— 
and good jobs for new people. 

if you would like to develop your skill end knowledge at the H, Lab l? 

and* at ila* same tis:kO, kelp >Jt; eojiit af our piobl-ei^s. — o^iite u.s today. 


jr At thsy time we aie pairicul-aily 
* irterfin Lnle mewing 
.graduate and scientists 

in the Jidds of aerodynamic*, ftir~ 
Crtft swucrureisL, moJiunlcal engi¬ 
neering;. v he m Ls t r-y. chemical 
engineering, heal transfer, diw 
tunics, systems analysts, eJeclTn- 
meehanical insrmuient design* 
I tu t ru m* n rario n r met a 13 u rgy, 
mi: le:TT physic* .mil solid State 
physics. 

Hick men should be definitely 
interested :tl ^L-imui-Ec research 
and dcWtJopnaeni relying to the 

p'rotlciu.!' the future- 


JET PROPULSION LABORATORY 
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The Braun Engineering Center a: Alhambra is headquarters for the Company's broad 
operations-—consul ring, research, engineering, manufacturing and construction. 

Here a staff of hoc engineers and other technical men constitute die core of the 
organization, They .serve the industrial process industries rhe world over—chemical* 
petroleum, ore-processing and power generation. 

Here, in an ideal 'environment For engineering* is opportunity—For the June graduate, 
and for flic experienced engineer. 


C F BRAUN & CO 

A L H A M IS It A CALIFORNIA 

NEW YORK HOUSTON SAN FRANCISCO 


BRAUN TRANS WORLD CORPORATION 
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On our cover this month are a few 
of the members of the class of 1956, 
waiting for the signal to take their 
place in the academic procession at 
Commencement. For some other views 
of the 1956 Commencement see pages 
17-19. 

Henry Allen Moe, whose Commence¬ 
ment address, Science and Wisdom . 

ajjpca.15 uji page 13, has been sceictaiy- 

generaj of the John Simon Guggenheim 
Foundation since 1924. A former 
Rhodes scholar, he was a reporter on 
the St. Paul Dispatch and Pioneer 
Press before he went on to a dis¬ 
tinguished international career and was 
admitted to the New' York Bar and the 
Inner Temple for London barristers. 

The remarkable picture of the Milky 

Way on pages 24 and 25 is the work 
of a husband and wife who are now" 
working as computers in the Lund 
Observatory in Sweden. Martin and 
Tatjana Keskula are now Swedish 
citizens; they came to Sweden in 1944 
- refugees from Tallin, Estonia, where 
Martin was city engineer. Their pic¬ 
ture of the Milky Way took two years 
to finish. The original is at the Lund 
Observatory; our reproduction was 
made from a copy recently presented 
to the Mount Wilson and Palomar Ob¬ 
servatories. 
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BOOKS 


RUSSIAN JOURNEY 

by William O. Douglas 
Doubleday & Company, N.Y. $4.50 

The Caltech community got a pre¬ 
view of this book when justice Doug¬ 
las visited the campus in February, 
on the YMCA’s Leaders of America 
program. Now, here is the complete 
account of Douglas’s trip to the 
Soviet Union in the summer of 1955. 
which pretty much took him from 
one end of the country to the other. 
As a report on Russia, and as a 

travel book, it’s in a class by itself 

I AM A MATHEMATICIAN 

by Norbert Wiener 

Doubleday & Co., N.Y. $5.00 

Reviewed by F. Bohnenblust 
Professor of Mathematics 

Dr. Norbert Wiener is outstanding 
among contemporary mathematicians. 
He is, perhaps, most widely known 


for his book on Cybernetics * but his 
contributions to modern mathematics 
have opened many other new fields 
of investigations, f Am a Mathe¬ 
matician is the second volume of 
Wiener’s autobiography — the first 
volume, Ex-Prodigy * having appeared 
in 1958. In Ex-Prodigy the problems 
of his childhood and the emotional 
conflicts with a brilliant, dominant 
father create the necessary back¬ 
ground for a sympathetic under¬ 
standing of the character and am¬ 
bitions of the author. Unfortunately, 
the drama of human relations is less 
forceful in 1 Am a Mathematician . 

This volume begins at the moment 

Dr. Wiener enters his professional 
world as a young mathematician seek¬ 
ing a proper field for his abilities 

and struggling for recognition. It is 
progressively more episodic in char¬ 
acter; it deals less with the elatiotts 
of first discoveries and his emotional 
difficulties, and more with a play-by- 
play account of the events of his life 
and of his achievements through his 
years of maturity to his present-day 
position as a leader in the field of 
Analysis. Dr. Wiener repeatedly at¬ 
tempts to describe the significance of 
his work, which is known to profes¬ 


sionals and will remain obscure to 
the layman. 

As a result of his work and of his 
extensive travels in America, Europe. 
China and India, Dr. Wiener has 
met most leading mathematicians. 
The sketches of their personalities 
and of his experiences, often deft, 
amusing or penetrating, add greatly 
to the interest of the book. 

WHAT IS SCIENCE? 
edited by James R, NewmaU 
Simon & Schuster $4.95 

A COLLECTION of 12 essays in 
which as many scientists, and social 

scientists, attempt to explain their 
particular fields to the layman. Im¬ 
pressive as they are, the discussions, 

in general, seerri to require more 
than a layman’s interest or Under¬ 
standing of the reader. Among the au¬ 
thors represented are Bertrand Rus¬ 
sell (Science and Human Life), Her¬ 
mann Bondi (Astronomy and Cos¬ 
mology), Edward U. Condon 
(Physics), John Read (Chemistry), 
Julian Huxley (Evolution and Gen¬ 
etics), Clyde Rluckhohn (Anthro¬ 
pology) and Erich Fromm (Psycho¬ 
analysis) . 


CRESCENT ABC ARMORED CABLE 



CRESCENT Wires and Cables are used in power lines, oil 
wells, railroads, bridges, mines, ships, airplanes and ail 
types of buildings from coast to coast. 



CRESCENT INSULATED WIRE & 

TRENTON, NEW JERSEY 


CABLE CO. 
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A Many of the coining developments at Martin lie in areas still so unex¬ 
plored that little experience even exists. 

Gravity, nuclear power, rocketry, space vehicle development . 

B In today’s new world of flight systems development, practical experience 
may be less important than creative engineering ability. 

Most of the people on the Martin engineering team are young and moving 
! ahead fast. 

C The aircraft industry offers engineers the most immense future to be 
found in any major industry today. 

Space itself is the next frontier! 

Contact your placement officer or J. M. Hollyday, The Martin Company, 
Baltimore 3, Maryland. 
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LETTERS 


Grad students' views on 
“The Caltech Undergraduate” 

Concerning “The Caltech Under¬ 
graduate- and What You Can Do 
with Him” (E & S, May 2956), we 
should like lu voice our objection to 
the apparent meaning of this letter! 

One point of contention is the ob¬ 
jection to the uniqueness of Caltech, 
and the statement that the outside 
world thinks that if you go to Cal¬ 
tech you’re queer unless proven 
otherwise. Who is the outside world 
to Mr. Trapnell ? Is it the technical 
community into which he will un¬ 
doubtedly be received very eagerly 
when he completes his education at 
Caltech ? 

Furthermore, if a student at Cal¬ 
tech can get by while participating 
in a “fantastic” number of social 
events and studying as little as pos¬ 
sible, then he is undoubtedly living 
up to the expectations of the faculty 


at the time he was accepted—and 
God knows they expect plenty < 

As for what the school is doing 
for the students, the list is far too 
long and well known to reproduce 
here. Leave it be said that the Insti¬ 
tute’s policy of financial aid to the 
students is unparalleled in any uni¬ 
versity known to us. Caltech’s student 
houses are the finest example we can 
find of giving a group of young men 
complete freedom to work and play 
and learn to live in tune with their 
fellow men. 

Finally, we conclude that Mr. 

Trapnell is merely indulging in one 
of the Caltech man’s favorite sports 
—griping—when he says, “Where in 
the hell am I going anyway?” This 
problem is universal. Does anyone 
know where he’s going? 

Have faith, young man. have 
faith! 

Bob Per pall ’52 
Jim McCloud ’55 


A reply from Mr. Trapnell 

f think you missed the point! 

In the first place I like it here at 
Caltech; I would hardly give thought 
to going anywhere else. As you point 
out in your third paragraph, this is 

a wonderful place to go to school—• 

and this is, in fact, “what all the 
shootin’ is about.” 

However, if you don’t think that 
a lot of graduate and undergraduate 
students share the views expressed 
in my article, then you just haven’t 
been around long enough—or haven’t 
kept your ears open. On the other 
hand, you are apparently familiar 
enough with the fact that griping is 
“one of the Caltech man’s favorite 
sports.” Now, if you will take an¬ 
other look at my article, I think you 
will find that what I was trying to 
do was raise the problem out of the 
“favorite sport” level so that we can 
take a look at what’s underneath. 

Fritz Trapnell ’56 



time to go all-electric! 

Time will tell... and time will prove that 

homes which provide for all-electric living will 
stand the test. They!! stay modern longer, 

Without the need for major alteration 
or remodeling. 

Only all-electric living is in step with the 
Style ... in tune with the times. Every day, 
more and more homemakers are refusing to 
settle for less. All-electric means lasting value! 

Equipment information and planning 
assistance are available without cost or 
obligation. Call your local Edison office. 

LIVE BETTER... Electrically 

Southern California 
Edison Company 

Good Service, Square Dealing , 
Courteous Treatment 
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HERE'S HOW THEY’RE 

a i i icn 
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DIVISIONS: 


Barrett General Chemical 
Mutual Chemical National Aniline 
Nitrogen Semet-Solvay 
Soivay Process • International 

Allied to serve you better 


JUNE, 1956 


Maybe you can’t see the connection between paper and hand¬ 
some chrome plating—but it’s there. Like so many things, 
both products begin with chemistry—and alkalies are indis¬ 
pensable to both. 

Allied Chemical’s Soivay Process Division is a leading pro¬ 
ducer of alkalies—like caustic soda and soda ash used in 
papermaking. Another Allied Division, Mutual Chemical, uses 
soda ash in the making of chromium chemicals, such as 
chromic acid for plating. 

Because Allied’s seven divisions are foremost producers of 
chemicals, there are scores of cases where two or more divi¬ 
sions team up to contribute to a finished product or to serve 

a particular industry. 

Allied Chemical altogether turns out more than 3,000 products. 
Seen or unseen, they’re helping everyone who makes, grows 
or uses things—that is, you. 


61 BROADWAY, NEW YORK 6, N- Y, 




FORECASTING THE FUTURE? 


A noted astronomer takes issue with some of the 
“dire prognostications” of Sir Charles Darwin 


by FRED HOYLE 

Visiting Professor in Theoretical Cosmology 


R EADERS OF Sir Charles Darwin’s challenging ar¬ 
ticle, “Forecasting the Future” (E & S — A\ml 

1956 ), can scarcely avoid wondering whether any an 

swer can be given to it. Indeed I suspect Sir Charles of 
deliberately trying to provoke us all into offering some 
answer to his dire prognostications. At all events this 
is the effect his cheerful pessimism had on rne, so I 
resolved to set down what counter-arguments I could 
think of. 

First, a brief repetition of the argument itself. It 
is convenient to group the ideas under several headings. 

(1) Animal populations are governed by food sup¬ 
plies, the number of animals of a particular type that 
are alive at a given time being just the number that can 
be supported with the food supply available at that time. 
Let the food supply increase and the number of animals 
increases. Let the food supply decrease and the number 
of animals decreases, starvation being the controlling 
factor. 

(2) During the last 6,000 years or so, and particularly 
during the last few centuries, human knowledge has 
developed in ari astounding degree. With increasing 
knowledge have come improved techniques, and with 
improved techniques has come a sharp increase of food 
production. Always accompanying the increase of food 
production there has been an increase of human popula¬ 
tion. Indeed, the rise of human population has followed 
the availability of food so consistently and closely that 
one cannot avoid the unpleasant suspicion that the human 
animal is responding to biological conditions in a manner 
not a whit different from that of other animals. 

s 


(3) The argument that improvements of technique 
will always keep pace with the rising human popula¬ 
tion is arrant nonsense. The human population is rising 
so rapidly today that if the rate is maintained, the 
amount of standing room ori the surface of the Earth will 
be reduced in about 1100 years to a ration of one 
square yard per person; in 5,000 years the mass of 
humanity will exceed the mass of the Earth itself; while 
in about 11,000 years humanity will exceed the mass 
of the whole universe visible with the 200-inch Hale 
telescope. 

(4) The rate of increase of the human population 
must therefore decline. The word 'must' is unqualified. 
What will cause the decline—starvation or a voluntary 
decrease of the birth rate? 

(5) Decline through starvation is a natural process, 
the natural law whereby animal populations are gov¬ 
erned. A decline through a voluntary decision by the 
human species will require some powerful basis in 
emotion and logic if it is to compete in strength with 
natural law. It is to be doubted whether any such 
strong basis will be found. 

(6) Even if a voluntary limitation of the birth rate 
were seriously considered, it is doubtful whether it 
would be accepted by the whole of humanity. Those 
who accepted it would limit their numbers, while those 
who were unwilling to accept it would increase their 
numbers. The effect would be that those who refused 
limitation of numbers would automatically swallow up 
the others, so that in the result there would be no con¬ 
trolled check at all on the human population. 
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A new era is be 


innin 


“As I review the progress in aeronautics within so short a span, and marvel 
at the complex aircraft of today, I call it an achievement little short of miraculous. 

“Today, electronically-guided planes take off and land without human touch. 

Lethal sky missiles seek and destroy invisible targets with uncanny precision. And still other 
fantastic achievements in both man-controlled and pilotless flight are now in the offing. 

“When men go to the moon and planets, electronically-controlled skycraft will take them 
there. Aviation maps will be studded with stars as well as with cities. New developments 
in aeronautics will go on and on. Success opportunities and careers will continue to develop 
for ambitious young men in this exciting field where a new era is beginning!'* 


Appropriately qualified to speak for aeronautics and 
other fields in which his own scientific achievements 
play an important part, Dr. Lee de Forest gives help¬ 
ful counsel to young graduates headed for successful, 
rewarding careers. 

His expression, “a new era is beginning;’ has parti¬ 
cular significance at Northrop, world leader in the 
design, development and production of all-weather 
and pilotless aircraft. 

At Northrop, permanent positions are available that 
offer full play for individual talent and ambition. Here 
the graduate engineer will find interesting assign¬ 
ments for which he is best fitted. Surroundings are 
attractive, co-workers congenial, opportunities for 
advancement unceasing, the compensation good. 

For detailed information regarding specific openings 
in your field of specialization, write Manager of Engi¬ 
neering Industrial Relations, Northrop Aircraft, Inc., 
1001 East Broadway, Hawthorna, California „ 


NORTHROP 


Pioneers in All Weather and Pilotless Flight 


*A statement by 
Dr . Lee de Forest, 
pioneer in radio. 
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Forecasting The Future? . . 


COMfiMUED 


(7) The conclusion is that the human being is ati 
animal and that at root he lives like an animal, con¬ 
trolled by exactly the same natural processes as other 
animals. The rise of food production occasioned by 
improved techniques cannot continue indefinitely. We 
live today in an exceptional age, a Golden Age. in 
which for a little time the inexorable march of natural 
law is not immediately apparent. Sooner or later, how¬ 
ever, perhaps in a century, perhaps in half a dozen 
centuries, man will be forced to conform to the self¬ 
same conditions that the rest of the animal kingdom 
conforms to. Eventually he must return to a semi-bestial 
existence. 

This is a powerful argument, but it seems to me that 

not all of its links are of the same strength. Points (3) 
and (4) are quite Unassailable, point (2) is, I think, 
correct, point (1) I would accept with some reservation. 
On the other hand, point (6) seems to me to be a non* 
sequiiur , while the last sentence of (5) seems open to 
serious question. Since the final conclusion turns on the 
acceptance of (5) and (6), f do not feel that the con¬ 
clusion is logically compelling. It may, of course, turn 
out to be correct, nonetheless. 

The ideas underlying point (6) would be correct 
under conditions of primitive technology but do not seem 
to me to be consistent with modern technology. A com¬ 
munity that adjusts its population in a rational maimer 

cannot nowadays be overwhelmed by sheer force of 
numbers, hut only by a superior technology. And this 
is not likely to be possessed by an overpopulated com¬ 
munity. Rather is the situation the other way round; 
art overpopulated community with large concentrations 
of humanity would be more vulnerable to modern 
weapons. 

Starvation is not the only way 

The reservation I have about point (1) is that I do 
not believe starvation to be the only way in which 
populations become adjusted to food supplies. I have 
read on good biological authority that certain species 
of songbirds automatically limit their populations with¬ 
out starvation’s necessarily intervening. The territory 
available for food is divided not into a number of 
units equal to the number of contending birds, but into 
the number that can adequately provide enough food 
for the rearing of a brood of chicks. If the number of 
contenders exceeds the number of territorial units, then 
fighting takes place until the birds are separated into 
two groups, those with territory and those without. The 
ones with territory breed, while those without territory 
do not. In this way the birth rate is automatically gov¬ 
erned to the availability of food, arid this is done with¬ 
out the starvation of unsuccessful birds, since enough 
feeding grounds are left over to support the latter. 

t mention this example at length because it comes 
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near the ertix of the whole business. It must he granted 
that a feedback has to exist between food supplies and 
population, but this feedback need not involve starva¬ 
tion. Starvation is a crude form of control in which 
the feedback mechanism operates directly on the popula¬ 
tion. If the population gets too large, individuals die, 
thereby reducing the population. In the case of the 
birds, no individuals die. The feedback is a more sensi¬ 
tive system in which the food supplies operate on the 
birth rate, which then affects the population at one 
stage removed, as it were. Instead of the excess of in¬ 
dividuals dying, they simply are not born. 

Human feedback processes 

Herein lies the root of my disagreement with Sir 
Charles. I think there is evidence to show that humans 
are susceptible to even more subtle feedback processes 
than are the birds. For instance, I think the fact that 
Sir Charles wrote his article, that I am Writing this 
reply, that Harrison Brown wrote bis book. The (Juil- 
lenge of Maris Future, are all examples of feedback. 
Once a man grasps the unassailable qualities of points 

(3) and (4), some sort of feedback along these lines 
becomes inevitable. Should this happen to men on a 
sufficiently large scale, Sir Charles will have the “strong 
basis” that he requires in point (5). 

Of course the feedback may not happen on a large 
enough scale to produce important effects, hut I think 
there are some considerable indications that it may. An 
appreciation of the seriousness of (3) and (4) is un¬ 
doubtedly growing very rapidly ; indeed, there is every 
reason to suspect that the growth has some similarities 
to a chain reaction. If this is so, then the feedback will 

almost certainly win out, for the reason that the char¬ 
acteristic multiplication time of the chain reaction (prob¬ 
ably one or two years) is far shorter than the character¬ 
istic time of the rise of population (about 70 years). 

An example of feedback can he given that has con¬ 
trolled the birth rate of a whole nation. During the last 
30 years there has been a stability of the birth rate in 
Britain. This stability is not governed by starvation, but 
by the threat of a lowered standard of living—a far 
more subtle feedback than is required if points (3) and 

(4) are to exercise their influence on the world popula¬ 
tion. 

In conclusion I would, like to stress that nothing that 
I have said is intended to minimize the problems raised 
by Sir Charles Darwin. These problems are in my view 
far more important, and lie far deeper in the fabric of 
civilization, than are and do the Communist- Anti- 
Communist issues we hear so much about in the daily 
paper. Mankind in its public discussions seems to have 
a penchant for irrelevancy. Where I do not agree with 
Sir Charles is in the position that because the problems 
are severe they are well-nigh incapable of solution. 
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TO MORROW 


DEPARTURES OF 


TvJV1.QR.hDvV: yoyr trawl information, accorrirnodptions* and tickets in on 'nsTonr—aJeGlmiilKiHyl 


linuyioe Hus euse . . . the sdrnpjlcFfy! Trip-a-mailt, activated by push 
buttons and your charge plate, checks accommodations, mokes 
reservations, prints tickets, and bills you later! 

Jules Verne himself never imagined it Ibis quick! Nor this reliable! For 
when Trip-s-malic becomes a realty, its designers will look to New 
Departure for ball bearings of unerring accuracy . . . even today, the 
besf way to keep moving parts operating smoothly in perfect alignment. 
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SCIENCE AND WISDOM 

The 1956 Commencement Address 


by HENRY ALLEN MOE 

Secretary-General of the 

John Simon Guggenheim Memorial Foundation 


A T LEAST to the layman like myself, today the 
scientist, as scientist, seems to be stepping high, 
wide and handsome. Like the artists of the Italian 
Renaissance, when art flourished under the twin stimuli 
of popular enthusiasm and princely financial support, 
you, the scientists of today, have caught the popular 
imagination, and, no less, make appeal to the benevolent 
impulses of the rich and the urgent necessities of gov¬ 
ernment. This is fine, for you and for everybody. You 

deserve it; for in your science, in your important— 
important for everybody—search for new scientific truth, 
things are going well for you, and you are moving for¬ 
ward. Science has its method for going forward and 
you know the method. You do not know all the methods, 
but the larger aspects of the method of science you do 
know. 

Once outside your science, however—outside in the 
world, where, if you proceed at all, you proceed by 
value judgments and where you, like the rest of us, 
live most of your lives—you are like the rest of us. 
There are those who say that, in the present day, you 
affect the course of the world more than do the rest 
of us. There are those who say—and some say it with- 

out approval—that, as scientist citizens, you have a 
preponderantly greater weight per capita than the rest 
of us. But 1 do not disapprove, provided that you have 
wisdom and do not think that the sciences will give you 
all the answers, or even the most important parts of 
them. They will not, for the simple reason that in most 
areas in which you live your lives, there is no applicable 
science, and there may never be. 

Perhaps, therefore, a person like myself with a train¬ 


ing and a long experience so different from most of yours 
may have something to say with enough validity to go 
into your thinking. I ask you to believe that this is 
said very modestly: it may or may not be so. Of that, 
you will judge when 1 have done. 

At this point perhaps I ought to say, to reassure you, 
that I am not going to say that, for wisdom, humanistic 
education is the only answer. Nor am 1 going to raise 
what has become the usual hue and cry, that science is 
the devil and humanistic learning the savior. 

What then will 1 say about science and the road to 
wisdom? Assuredly, I will not say that science is not 
the road. Assuredly, I shall not say that science may not 
he as much a part of humanistic learning as, for example, 
literary criticism may be. Assuredly I shall not say that 
there is any conflict between the learning of science and 
the learning of the so-called humane and liberal studies. 
In the world of value where we all live most of our lives, 
the humanities are not the only teachers of values, nor 
the principal teachers, as often is claimed. 

Assuredly, I do say that the study of science, any 
science, can he humanistic, and be as liberal as the 
study of, say, Greek sculpture of the age of Pericles, 
and can teach us just as much about the world of value. 
Assuredly, I do say that study of Greek sculpture of 
the age of Pericles can be as narrowing, can be as non- 
humanistic, as the study of the properties of prime num¬ 
bers can be—but either study is not necessarily narrow¬ 
ing in either instance. The main point is that the pur¬ 
suit of any study into and for itself alone makes a situa¬ 
tion from which no great things can come. 

The humanities relate only to a part of the life of 




man. drily to a part. Like the humanities, science relates 
only to a part of the life of man, only to a part. To 
think any other way is nonsense. To think that science 
and the humanities are separate, is equal nonsense. To 
think that they are naturally at war with each other is 
the way to more nonsense. Science is riot isolated in the 
lives of men. nor is it iso 1 able. Like everything else 
experienced—everything else—it is only a part of the 
matrix in which we live our lives. 

John Livingston Lowes explained this in The Road to 
Xanadu : . . the imagination voyaging through chaos 

and reducing it to clarity and order is the symbol of 
all the quests which lend glory to our dust.’" 

“All the quests.” be it noted; and be it noted also that 
“the imagination voyaging through chaos and reducing 
it to clarity and order” is what lends “glory to our 
dust’ and makes all scholarship and all art worthy of 
the best in men. 

Einstein’s new universe 

This is what Dr. Einstein did when, by a few deduc¬ 
tions out of scientific observation, he saw the universe 

anew a few deductions out of scientific observation 

plus a feeling, which ! can only describe as aesthetic, 
for symmetry. 

He reduced to clarity arid order a large segment of 
the matrix in which we live our lives. It was scientific, 
yes : It was humanistic, equally yes. No thinking men’s 
lives, not even—if I may fragment my statement this 
way—their non-scientifie, humanistic lives, can ever be 
the same after Einstein’s daring symbolism of observa¬ 
tion, deduction and generalization. 

The trouble is not with Einstein’s science, the trouble 
is with the humanists who do not see the humanistic 
values in the imaginative Einsteinian voyage through a 

segment of chaos, a voyage which reduced that segment 

to clarity and order. They do not see because they do not 
understand that, in the post-Einstein world, their 
aesthetics, their philosophy, even some of their values, 
never can be the same. 

The new knowledge exposed the limitations of their 
values, as pathbreaking new knew ledge always has done, 
and. what philosophers ought always to know, the extent 
of the contingent nature of their values. I say “con¬ 
tingent,” for what ought to be the queen of the human¬ 
ities, philosophy, is viable, has present-day life, only 
if it encompasses the new knowledge and the new Under¬ 
standing of the physical world, as of all worlds. Philo¬ 
sophy is contingent upon mastery of knowledge: if it 
has not that mastery, reasonably up-to-date, it can only 
be a rehash of the old or a battle of words. 

The classical antiquity of Greece and Rome, added to 
the patrimony of Palestine, has long supplied Us with 
a moral and intellectual heritage—and a great and still 
viable heritage it is. Biit as far back as in the city 
of Alexandria in Egypt, under the Ptolemies, that in¬ 
heritance was worked over, largely mechanically one 
must say, into a series of erudite and complex com¬ 


mentaries contributing practically nothing to that be¬ 
setting question of the mind: Where do we go from 
here? 

Thus it is that the adjective Alexandrine, even in the 
ancient world, was applied to narrow erudition for the 
sake of such erudition, learning for the sake of being 
learned in a field: and it was applied, it ought to be 
remembered, not to scientists but to humanists. And I 
shall say that, viewed from where 1 sit in a foundation 
office, the term Alexandrine has much more general ap¬ 
plication now to non-scientists — in the 20th century 
United States—than it has to scientists of the 20th 
century. The reason may be that, whereas the scientist 
generally has some education other than scientific, and 
generally can Understand the humanist, the non-scientist 
rarely has any knowledge of science beyond the frag¬ 
mented. headlined bits he dimly is aware of from the 
popular periodical press. He simply does not have the 
intellectual tools to open for him any vistas of what 
science has done, does, and will do to his Alexandrine 
learning. What Galileo said of philosophy still relates 
to all branches of knowledge, “True philosophy ex¬ 
pounds nature to us; but she can be understood only by 

him who hay learned the speech and the symbols iri 

which she speaks to us.” 

The narrow view 

But neither is all well with the scientists. From where 
1 sit again, it sometimes looks as if a seemingly so- 
thought scientific prudence—that is, the thought that 
the narrower the problem the more safely scientific it 
will be—coupled with what seems like indifference, leads 
to choice of narrow problems in which there is no risk 
and, indeed, which do not demand much ability, nor 
much work, for solution. Blit having said this 1 must 

go on to say that, while this is riot a besetting sift only 

of the scientists, still it comes home to me the more 
because at least you know what some of your big 
problems are. 

Alexander Pope was inclined to think that “The 
proper study of mankind is man.” There is much to 
be said for his aphorism and certainly there are no 
“outs” to it if it be understood to refer to the great 
questions of man’s mind. To the extent that you do not 
tackle them, you too are Alexandrine. To the extent, 
also, that you limit yourself only to what you can prove 
by demonstration, experiment and observation, you are 
doing less than your best to bring order out of chaos. 
For. if 1 mistake not, the best of you are usually a 
bit ahead of your data. But this statement, like most 
statements, needs qualification to make complete sense; 
arid the needed qualification is that the best of you 
are as you ought to be—undogmatic about those matters 
where you are ahead of your data, and regard them, 
at best, as hypotheses to test with additional data. 

This is what I did not understand when, long ago, I 
sailed from Norfolk, Virginia, for Europe with a cargo 
of steel rails under a magnetic compass. As we cleared 
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the Virginia Capes the fog closed in so thickly that no 
sight of any celestial body could be had tu check uuj 
compass error. In these circumstances I retired to my 
room to calculate, mathematically, what that probable 
compass error was; and I gave a compass course to the 
captain in accordance with my calculations. He, know¬ 
ing little mathematics, could only approve, for this 
was before the days of radio bearings; and on my cal¬ 
culated course we steamed for six days without a sight 
of anything celestial or terrestrial. At the end of the 
sixth day, when confidently, even dogmatically, I thought 
we were comfortably on the modified great circle course, 
the captain ordered soundings and in an hour it was 
clear that we were not where J thought we were, but 
a few miles off (he tip of Cape Race, Newfoundland. 

I had conceived the problem narrowly and had thought 
I could solve it from the point of view of one discipline; 
hut the captain had the wisdom of the sea and solved 
it with all he had—my calculations, his knowledge of the 
set of the Gulf Stream, the fee) of the breeze, the temp¬ 
erature of the water, the chop of the sea, and 1 don't 
know what else besides. It gave me a lesson 1 never 
have forgotten, nor should you. 

Specialization plus wisdom 

1 am, you see, talking about, pleading for, wisdom 
added to specialization, and, in this place, specifically 

for wisdom and science, wisdom added to science. There 
is, alas, no method and no formula for the acquisition 
of wisdom. But while there are no sure-fire methods for 
the acquisition of wisdom, there are sure-fire methods 
for its non-acquisition. 

One of these is narrow specialization in education. 1 
know, I know well, that you, like the rest of us, have 
to specialize and acquire detailed knowledge. Still, 
somehow, for wisdom, you like the rest of us also have 
to acquire the capacity for coordinating, lor seeing re¬ 
lationships; and you can neither coordinate nor see rela¬ 
tionships if you have nothing, or too little, else, to co¬ 
ordinate and see relationships with For, assuredly, with¬ 
out a certain inclusiveness of vision, pathbreaking steps, 
seldom, if ever, are taken. Without a certain inclusiveness 
of vision, the road ahead appears to be the only road 
worth travelling. But this, all history shows, is not so. 
For if you cannot see the territory contiguous with yours, 
you cannot know what it may contain of value for you 
or anybody else. 

So far as known to me. none of the world’s great 
men—great, that is, in things of the mind and spirit 
—were specialists solely at the times they achieved great¬ 
ness, although they might well have had to be specialized 
when -young. And I freely concede that; the conditions 
seeming to require early specialization today look more 
persuasive than they seem to have been in earlier and 
perhaps simpler days. Nevertheless, it should not be for¬ 
gotten that Copernicus was lawyer, theologian and 
astronomer; Maimonides was jewel trader, physician, 
rabbinical scholar and philosopher; Voltaire was poet, 


historiographer, and political thinker; Jefferson was 
farmer, botanist, natural philosopher, political thinker 

and politician. Benjamin Franklin was practically every¬ 
thing! Churchill is journalist, man-of-letters, statesman 
and somewhat of an artist and bricklayer. Leonardo was 
engineer, painter, sculptor, musician and poet. Thomas 
Aquinas w as a pupil of Albert us Magnus, known as 
doctor universalis —theologian, ancient historian, miner¬ 
alogist. Newton was mathematician, physicist, theologian, 
and a first-rate Warden of the Mint. Darwin studied 
theology and medicine, was entomologist, geologist, and 
from this varied background became the author of his 
great work On the Origin of Species. 

These are all individuals, and I think it needs no argu¬ 
ment in this place to sustain the thesis that all knowl¬ 
edge and all understanding are the results of the intel¬ 
lectual processes only of individual persons. Whatever 
the results—good or evil—they all start with an individ¬ 
ual. I think this needs no argument, despite the recog¬ 
nition that, nowadays especially, some work of the mind 
—but by no means all—has to be done by teams. For 
1 am not saying that a pathbreaking work of the mind 
is necessarily one mind's work. Ever since creative work 
of the mind began, it has always been so that no mind, 
great or small, has gone it alone. Shakespeare doubt¬ 
less was a good listener to other men’s ideas and, ac¬ 
cording to some, was a very skillful plagiarist, or at 
least was a fine adapter to his own purposes of others 5 
work. And, more likely than not, the most original men 
are both—a thought 1 think I had better not develop 
any further. 

Freedom of mind 

It also, 1 think, needs no argument to sustain the 
thesis that such individual development can only take 
place where the mind of man is free. We see this through 
all history; in the history of Babylonian mathematics 
and astronomy under the earliest codes of law that 
safeguarded the rights of the individual to think. We see 
it in the history of Arabic medicine and algebra, before 
Islam became a set of doctrines to be taken on credence 
and a code of law to be applied rigidly and blindly. 

The conditions of freedom prevailed also in ancient 
Greece, and thus there the mind of men also soared as 
the eagle flies. They prevailed also in ancient Palestine, 
else Christ would not have been possible. Such were 
also the conditions in ancient Rome when the rule of 
law achieved a firm expression and the concepts of 
equity and justice and freedom of thought were both 
developed and applied to be every man’s due. Such were 

not the conditions of Europe’s Middle Ages when, for 
many centuries, the letter — the rule book of life, in 
modern terms—killed inspiration and progress: It was 
then that the world of Europe, mistrustful of reason, 
trustful of revelation, weary of argument and apathetic 
to the wonder of the capacity of men’s minds, stamped 
free inquiry as a sin. And until the stagnation of the 
Middle Ages went by the boards in the re-found free- 


JUNE, 1956 


15 



dom of the Renaissance, the search for truth was hope¬ 
less. Rut again the conditions were right in Tudor and 
revolutionary England; and such again, and most de¬ 
cidedly, were the conditions here in 18th century North 
America. 

I have the Middle East and the old Arabic learning 
very much on my mind these days; for 1 have recently 
come home from there, f had been given what the Navy 
calls a roving commission to find out what I could about 
the present state of higher education in the Middle East. 
After I got out there, it came to me that I was not 
as ignorant, nor as unqualified for the assignment, as 
I had thought—for one reason and that was because, 
in a very modest sense, I am a historian of the law of 
Rome. The ancient Roman Law, I should explain, the 
writ of the Roman Law ran all through the territory 
that we now call the Middle East. 

It was not that f studied or learned, last autumn in 
the Middle East, anything that I had not known in the 
way of a lawyer’s specialized learning about the law of 
the sale of goods or of commercial practice, or of any 
other branch of the law, in ancient Egypt or Phoenicia, 
ft was rather that as a historian of the Roman law I 
could not help becoming aware, out there, of the Intel, 
lectual scope of the men who made the Roman Law the 
force for civilization that it was in the ancient world. 

History, recorded history, is long in the Middle East 
—five thousand years or so; and the sensing of past 
values of past civilizations gives a man a certain per¬ 
spective oil his own. 

Past arid present 

Contrasting the present with the great Middle Eastern 
past, I asked myself why. In the Middle East, I stress 
again, the present has deep roots. What happened to 
the deep roots of the law? And lest I seem legally 
parochial, I call to witness that one cannot look at a 
clock without being in debt to the method developed 
in ancient Babylon for reckoning time; one cannot read 
or write a western language without being in debt to 
what went on in Byblos in ancient Phoenicia; for it was 
there that our western alphabet, if not invented, was 
certainly developed to be the sharp intellectual tool we 
know. When, at the site of ancient Babylon, I was 
viewing the old irrigation ditches, dating from at least 
the time of Daniel—he of the lion’s den—I asked an 
American reclamation engineer how far off his modern 
surveys showed them to be: he said they were off, in 
vertical distance, at most only fractions of an inch over 
hundreds of miles of extent. 

And again I asked why : I asked why they could 
do it and did it then, and why not now ? 

I could not find complete answers out there, nor 
have I been able to find them in scholarly works since 
my return. But one thing is clear and it is this: 

Just as in our Western world the pathbreakirig steps 
have always been taken by men who were free to think 
and by nobody else; and, just as in our Western world 


the pathbreaking steps have not been taken by men who 
wore the blinders of one discipline, so it was in the 
great periods of the historic Middle East, 

Omar Khayyam, he of the Rubaiyat —in Fitzgerald’s 
translation, he of “a loaf of bread, a jug of wine— 
and thou”—was also arid perhaps principally a mathe¬ 
matician. His Algebra is a first-rate pathbreaking work, 
including a kind of analytical geometry as it was con¬ 
ceived before Descartes, at a period when the systems of 
co-ordinates and mathematical notations were not estab¬ 
lished. He was also a superior political thinker and 
astronomer. 

The great jurists of the Roman Law were rhetoricians 
in the ancient and honorable sense of that word, some¬ 
times governors of provinces, sometimes quaestors—that 
is, secretaries of the Roman Treasury in our terms—as 
well as lawyers. Alt of them, as Mr. Justice Holmes 
was fond of saying of men for whose judgments he had 
respect, had formed their inductions as jurists out of 
experience in other fields, under the burden of responsi¬ 
bility. 

Wideness of vision 

So it was in the great and historic past of the Medit- 
teranean, so it is in our own era, and so therefore I 
expect it to continue to be. The pathbreaking steps of 
the human mind are not taken by specialists who are 
specialists only. They are taken, always, by specialists 
who have a wideness of vision, who see relationships, 
wdio can coordinate the observations and deductions of 
fields besides their own. If to this capacity to see rela¬ 
tionships, there be added precision of expression, purity 
of diction, fine wit, concern for the spirit of man, then 
the labor of those who have those abilities, in the difficult 
and obscure field of final principles, surely will rise to 
heights otherwise impossible. Then they, like Omar 
Khayyam, will not only advance knowledge but will also 
have attained to wisdom; and they, and only they, 
will place their intellectual and spiritual signatures on 
their days. 

There is another facet to the lesson that specialization 
is not enough which I learned in the perspective of the 
history of the Middle East. It is this: 

Beginning in the 19th century, the Middle East eagerly 
took to Western inventions; but those inventions, it now 
is clear, did not produce for them the good things they 
seemed to produce for the West. By Western inventions I 
mean not only the tractor, the bull-dozer and the motor 
car, but also, for example, secular education, technical 
education, and the ballot box. And the reason that the 
western inventions did not produce for the Middle East 
what they seemed, to some, to produce for the West 
is clear; and some men of the Middle East said it to me 
clearly: “We know we could not achieve your material 
position—let alone your other positions—without the 
breadth of your education which you have and which 
we used to have but have no more.” That is, ladies and 
gentlemen, a message from the cradle of our civilization. 
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THE RELATION OF 

SCIENCE AND RELIGION 

Some fresh observations on an old problem 

by RICHARD P. FEYNMAN 


I N THIS AGE of specialization men who thoroughly 
know one field are often incompetent to discuss an¬ 
other. The great problems of the relations between one 

and another aspect of human activity have for this 
reason been discussed less and less in public. When 
we look at the past great debates on these subjects we 
feel jealous of those times, for we should have liked 
the excitement of such argument. The old problems, such 
as the relation of science and religion, are still with 
us, and I believe present as difficult dilemmas as ever, 
but they are not often publicly discussed because of 
the limitations of specialization. 

But I have been interested in this problem for a long 
time and would like to discuss it. In view of my very 
evident lack of knowledge and understanding of re¬ 
ligion (a lack which will grow more apparent as we 

proceed), I will organize the discussion in this way: I 
will suppose that not one man but a group of men are 
discussing the problem, that the group consists of 
specialists in many fields—the various sciences, the 
various religions and so on—and that we are going to 
discuss the problem from various sides, like a panel. 
Each is to give his point of view, which may be molded 
and modified by the later discussion. Further, I imagine 
that someone has been chosen by lot to be the first to 
present his views, and I am he so chosen. 

I would start by presenting the panel with a problem: 
A young man, brought up in a religious family, studies 
a science, and as a result he comes to doubt—and perhaps 
later to disbelieve in—his father’s God. Now, this is not 
an isolated example; it happens time and time again. 
Although T have no statistics on this. I believe that 
many scientists—an fact, I actually believe that more 
than half of the scientists—really disbelieve in their 
father’s God; that is, they don’t believe in a God in a 
conventional sense. 


Now, since the belief in a God is a central feature of 
religion, this problem that I have selected points up 
moot strongly the problem of the relation of science 
and religion. Why does this young man come to dis¬ 
believe? 

The first answer we might hear is very simple: You 
see, he is taught by scientists, and (as I have just point¬ 
ed out) they are all atheists at heart, so the evil is 
spread from one to another. But if you can entertain 
this view, I think you know less of science than I know 
of religion. 

Another answer may be that a little knowledge is 
dangerous; this young man has learned a little bit 
and thinks he knows it all, but soon he will grow out 
of this sophomoric sophistication and come to realize 

that the world is more complicated, and he will begin 

again to understand that there must be a God. 

I don’t think it is necessary that he come out of it. 
There are many scientists—men who hope to call them¬ 
selves mature—who still don’t believe in God. In fact, 
as I would like to explain later, the answer is not that 
the young man thinks he knows it all—it is the exact 
opposite. 

A third answer you might get is that this young man 
really doesn’t understand science correctly. I do not 
believe that science can disprove the existence of God; 
I think that is impossible. And if it is impossible, is not 
a belief in science and in a God—an ordinary God of 

religion—a consistent possibility? 

Yes, it is consistent. Despite the fact that I said that 
more than half of the scientists don’t, believe in God, 
many scientists do believe in both science and God, in 
a perfectly consistent way. But this consistency, although 
possible, is not easy to attain, and I would like to try 
to discuss two things: Why it is not easy to attain, and 
whether it is worth attempting to attain it. 


“The Relation of Science and Religion” is a transcript of a talk given 
by Dr. Feynman at the Caltech YMCA Lunch Forum on May 2 , 1956 . 
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When I say “believe in God,” of course, it is always 
a puzzle—-what is God? What 1 mean is the kind of per¬ 
sonal God, characteristic of the western religions, to 
whom you pray and who has something to do with 
creating the universe and guiding you in morals. 

For the student, when he learns about science, 
there are two sources of difficulty in trying to weld 
science and religion together. The first source of diffi¬ 
culty is this—that it is imperative in science to doubt; 
it is absolutely necessary, for progress in science, to 
have uncertainty as a fundamental part of your inner 
nature. To make progress in understanding we must re¬ 
main modest and allow that we do not know. Nothing 
is certain or proved beyond all doubt. You investigate 
for curiosity, because it is unknown , not because you 
know the answer. And as you develop more information 
in the sciences, it is not that you are finding out the 

truth, hut that you arc finding out that this or that is 

more or less likely. 

That is, if we investigate further, we find that the 
statements of science are not of what is true and what 
is not true, but statements of what is known to different 
degrees of certainty: “It is very much more likely that 
so and so is true than that it is not true;” or “such and 
such is almost certain but there is still a little bit of 
doubt;” or—at the other extreme—“well, we really 
don’t know.” Every one of the concepts of science is 
on a scale graduated somewhere between, but at neither 
end of, absolute falsity or absolute truth. 

It is necessary, I believe, to accept this idea, not 

only for 3cicn.cc, hut also for other things; it is of 

great value to acknowledge ignorance. It is a fact 
that when we make decisions in our life we don’t 
necessarily know that we are making them correctly; 
we only think that we are doing the best we can—and 
that is what we should do. 

Attitude of uncertainty 

I think that when we know that we actually do live 
in uncertainty, then we ought to admit it; it is of 
great value to realize that we do not know the answers 
to different questions. This attitude of mind—this attitude 
of uncertainty—is vital to the scientist, and it is this 
attitude of mind which the student must first acquire. 
It becomes a habit of thought. Once acquired, one cannot 
retreat from it any more. 

What happens, then, is that the young man begins to 
doubt everything because he cannot have it as absolute 
truth. So the question changes a little bit from “Is there 
a God?” to “How sure is it that there is a God?” This 
very subtle change is a great stroke and represents a 
parting of the ways between science and religion. I do 
not believe a real scientist can ever believe in the same 
way again. Although there are scientists who believe in 
God, I do not believe that they think of God in the 
same way as religious people do. If they are consistent 
with their science, I think that they say something like 
this to themselves: “I am almost certain there is a God. 


The doubt is very small.” That is quite different from 
saying, *T know that there is a God.” I do not believe 
that a scientist can ever obtain that view—that really 
religious understanding, that real knowledge that there 
is a Cod that absolute certainty which religious people 

have. 

Of course this process of doubt does not always start 
by attacking the question of the existence of God. Usually 
special tenets, such as the question of an after-life, or 
details of the religious doctrine, such as details of 
Christ’s life, come under scrutiny first. It is more inter¬ 
esting, however, to go right into the central problem in 
a frank way, and to discuss the more extreme view 
which doubts the existence of God. 

Once the question has been removed from the ab¬ 
solute, and gets to sliding on the scale of uncertainty, 
it may end up in very different positions. In many cases 
it comee out very close to being certain. But on the 
other hand, for some, the net result of close scrutiny of 
the theory his father held of God may be the claim 
that it is almost certainly wrong. 

Belief in God—and the facts of science 

That brings us to the second difficulty our student has 
in trying to weld science and religion: Why does it 
often end up that the belief in God—at least, the God 
of the religious type—is considered to be very unreason¬ 
able, very unlikely? I think that the answer has to do 
with the scientific things—the facts or partial facts-— 

that the man learns. 

For instance, the size of the universe is very impres¬ 
sive, with us on a tiny particle whirling around the sun, 
among a hundred thousand million suns in this galaxy, 
itself among a billion galaxies. 

Again, there is the close relation of biological man 
to the animals, and of one form of life to another. Man 
is a latecomer in a vast evolving drama; can the rest 
be but a scaffolding for his creation? 

Yet again, there are the atoms of which all appears to 
be constructed, following immutable laws. Nothing can 
escape it; the stars are made of the same stuff, and 
the animals are made of the same stuff, but in such 
complexity as to mysteriously appear alive—like man 
himself. 

It is a great adventure to contemplate the universe 
beyond man, to think of what it means without man— 
as it was for the great part of its long history, and as 
it is in the great majority of places. When this ob¬ 
jective view is finally attained, and the mystery and 
majesty of matter are appreciated, to then turn the ob¬ 
jective eye back on man viewed as matter, to see life 
as part of the universal mystery of greatest depth, is to 
sense an experience which is rarely described. It usually 
ends in laughter, delight in the futility of trying to 
understand. These scientific views end in awe and mys¬ 
tery, lost at the edge in uncertainty, but they appear to 
be so deep and so impressive that the theory that it 
is all arranged simply as a stage for God to watch 
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man’s struggle for good and evil seems to be inade¬ 
quate. 

So let us suppose that this is the case of our par¬ 
ticular student, and the conviction grows so that he 
believes that individual prayer, for example, is not heard. 
(I am not trying to disprove the reality of God; I am 
trying to give you some idea of—some sympathy for— 
the reasons why many come to think that prayer is 
meaningless.) Of course, as a result of this doubt, the 
pattern of doubting is turned next to ethical problems, 
because, in the religion which he learned, moral prob¬ 
lems were connected with the word of God, and if the 
God doesn’t exist, what is his word? But rather sur¬ 
prisingly, I think, the moral problems ultimately come 
out relatively unscathed; at first perhaps the student 
may decide that a few little things were wrong, but he 
often reverses his opinion later, and ends with no funda¬ 
mentally different moral view. 

There seems to be a kind of independence in these 
ideas. In the end, it is possible to doubt the divinity 
of Christ, and yet to believe firmly that it is a good thing 
to do unto your neighbor as you would have him do 
unto you. It is possible to have both these views at 

the same time; and I would say that I hope you will 

find that my atheistic scientific colleagues often carry 
themselves well in society. 

Communism and the scientific viewpoint 

I would like to remark, in passing, since the word 
“atheism” is so closely connected with “communism,” 
that the communist views are the antithesis of the sci¬ 
entific, in the sense that in communism the answers are 
given to all the questions—political questions as well 
as moral ones-—without discussion and without doubt. 
The scientific viewpoint is the exact opposite of this; 

that is, all questions must be doubted and discussed ; we 

must argue everything out—observe things, check them, 
and so change them. The democratic government is much 
closer to this idea, because there is discussion and a 
chance of modification. One doesn’t launch the ship in 
a definite direction. It is true that if you have a tyranny 
of ideas, so that you know exactly what has to be true, 
you act very decisively, and it looks good—for a while. 
But soon the ship is heading in the wrong direction, 
and no one can modify the direction any more. So the 
uncertainties of life in a democracy are, I think, much 
more consistent with science. 

Although science makes some impact on many re¬ 
ligious ideas, it does not affect the moral content. Re¬ 
ligion has many aspects; it answers all kinds of ques¬ 
tions. First, for example, it answers questions about 
what things are, where they come from, what man is, 
what God is—the properties of God, and so on. Let 
me call this the metaphysical aspect of religion. It also 
tells us another thing—how to behave. Leave out of this 
the idea of how to behave in certain ceremonies, and 
what rites to perform; I mean it tells us how to behave 
in life in general, in a moral way. It gives answers to 


moral questions; it gives a moral and ethical code. Let 
me call this the ethical aspect of religion. 

Now, we know that, even with moral values granted, 
human beings are very weak; they must be reminded of 
the moral values in order that they may be able to 
follow their consciences. It is not simply a matter of 
having a right conscience; it is also a question of main¬ 
taining strength to do what you know is right. And it 
is necessary that religion give strength and comfort and 
the inspiration to follow these moral views. This is 
the inspirational aspect of religion. It gives inspiration 
not only for moral conduct—it gives inspiration for the 
arts and for all kinds of great thoughts and actions as 
well. 

Interconnections 

These three aspects of religion are interconnected, 
and it is generally felt, in view of this close integra¬ 
tion of ideas, that to attack one feature of the system 
is to attack the whole structure. The three aspects are 
connected more or less as follows; The moral aspect, 
the moral code, is the word of God—which involves 
us in a metaphysical question. Then the inspiration comes 
because one is working the will of God; one is for 
God; partly one feels that one is with God. And this 
is a great inspiration because it brings one’s actions 
in contact with the universe at large. 

So these three things are very well interconnected. The 
difficulty is this: that science occasionally conflicts with 
the first of the three categories—the metaphysical aspect 
of religion. For instance, in the past there was an argu¬ 
ment about whether the earth was the center of the 
universe—whether the earth moved around the sun or 
stayed still. The result of all this was a terrible strife 
and difficulty, but it was finally resolved—with religion 
retreating in this particular case. More recently there was 

a conflict over the question of whether man has animal 
ancestry. 

The result in many of these situations is a retreat of 
the religious metaphysical view, but nevertheless, there 
is no collapse of the religion. And further, there seems 
to be no appreciable or fundamental change in the 
moral view. 

After all, the earth moves around the sun—isn’t it 
best to turn the other cheek? Does it make any differ¬ 
ence whether the earth is standing still or moving around 
the sun? We can expect conflict again. Science is de¬ 
veloping and new things will be found out which will 
be in disagreement with the present-day metaphysical 

theory of certain religions. In fact, even with all the 
past retreats of religion, there is still real conflict for 
particular individuals when they learn about the sci¬ 
ence and they have heard about the religion. The thing 
has not been integrated very well; there are real con¬ 
flicts here—and yet morals are not affected. 

As a matter of fact, the conflict is doubly difficult in 
this metaphysical region. Firstly, the facts may be in 
conflict, but even if the facts were not in conflict, the 
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attitude is different. The spirit ot uncertainty in science 
is an attitude toward the metaphysical questions that 
is quite different from the certainty and faith that is 
demanded in. religion. There is definitely a conflict, I 
believe—boih in fact and in spirit—over the meta¬ 
physical aspects of religion. 

In my opinion, it is not possible for religion to find 

a set of metaphysical ideas which will he guaranteed 

not to get into conflicts with an ever-advancing and 
always-changing science which is going into an un¬ 
known. We don’t know how to answer the questions; it 
is impossible to find an answer which someday will not 
be found to be wrong. The difficulty arises because 
science and religion are both trying to answer questions 
in the same realm here. 

Science and moral questions 

On the other hand, I don’t believe that a real conflict 
with science will arise in the ethical aspect, because 
I believe that moral questions are outside of the scien¬ 
tific realm. 

Let me give three or four arguments to show why 
1 believe this. In the first place, there have been con¬ 
flicts in the past between the scientific and the religious 
view about the metaphysical aspect and, nevertheless, 
the older moral views did not collapse, did not change. 

Second, there are good men who practice Chris¬ 
tian ethics and who do not believe in the divinity of 
Christ. They find themselves in no inconsistency here. 

Thirdly, although I believe that from time to time 

scientific evidence is found which may be partially 
interpreted as giving some evidence of some particular 
aspect of the life of Christ, for example, or of other 
religious metaphysical ideas, it seems to me that there is 
no scientific evidence bearing on the golden rule. It 
seems to me that that is somehow different. 

Now, let’s see if I can make a little philosophical ex¬ 
planation as to why it is different—how science cannot 
affect the fundamental basis of morals. 

The typical human problem, and one whose answer 
religion aims to supply, is always of the following 
form: Should I do this? Should we do this? Should 
the government do this? To answer this question we 
can resolve it into two parts: First—If I do this, what 
will happen?—and second—Do I want that to happen? 
What would come of it of value—of good? 

Now a question of the form: If I do this, what will 
happen? is strictly scientific. As a matter of fact, sci¬ 
ence can be defined as a method for, and a body of in¬ 
formation obtained by, trying to answer only questions 
which can be put into the form: If I do this, what will 
happen? The technique of it, fundamentally, is: Try 
it and see. Then you put together a large amount of 
information from such experiences. All scientists will 
agree that a question—any question, philosophical or 

other—which cannot he put into the form that can he 

tested by experiment (or, in simple terms, that cannot 
be put into the form: If I do this, what will happen?) 
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is not a scientific question; it is outside the realm of 
science. 

I claim that whether you want something to happen 
or not—what value there is in the result, and how you 
judge the value of the result (which is the other end 
of the question: Should 1 do this?)—must lie outside 
of science because it is not a question that you can 

answer only by knowing what happens; you still have 

to judge what happens—in a moral way. So, for this 
theoretical reason I think that there is a complete con¬ 
sistency between the moral view—or the ethical aspect of 
religion—and scientific information. 

Turning to the third aspect of religion—the inspira¬ 
tional aspect—brings me to the central question that I 
would like to present to this imaginary panel. The 
source of inspiration today—for strength and for com¬ 
fort—in any religion is very closely knit with the meta¬ 
physical aspecl; Lliat is, the inspiration comes from 
working for God, for obeying his will, feeling one with 
God. Emotional ties to the moral code—based in this 
manner—begin to be severely weakened wben doubt, 
even a small amount of doubt, is expressed as to the 
existence of God; so when the belief in God becomes 
uncertain, this particular method of obtaining inspiration 
fails. 

I don’t know the answer to this central problem— 
the problem of maintaining the real value of religion, 
as a source of strength and of courage to most men, 
while, at the same time, not requiring an absolute faith 
in the metaphysical aspects. 

The heritages of Western civilization 

Western civilization, it seems to me, stands by two 
great heritages. One is the scientific spirit of adventure 
—the adventure into the unknown, an unknown which 
must be recognized as being unknown in order to be 
explored; the demand that the unanswerable mysteries 
of the universe remain unanswered; the attitude that all 
is uncertain; to summarize it—the humility of the intel¬ 
lect, The other great heritage is Christian ethics—the 
basis of action on love, the brotherhood of all men, the 
value of the individual—the humility of the spirit. 

These two heritages are logically, thoroughly con¬ 
sistent. But logic is not all; one needs one’s heart to 
follow an idea. If people are going back to religion, 
what are they going back to? Is the modern church a 
place to give comfort to a man who doubts God— 
more, one who disbelieves in God? Is the modern 
church a place to give comfort and encouragement to 
the value of such doubts? So far, have we not drawn 
strength and comfort to maintain the one or the other 
of these consistent heritages in a way which attacks the 
values of the other? Is this unavoidable? How can we 
draw inspiration to support these two pillars of western 
civilization so that they may stand together in full vigor, 

mutually unafraid? Is this not the central problem of 

our time?. 

I put it up to the panel for discussion. 
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FACULTY PORTRAIT 


D. S. CLARK: 


D ONALD s. (for Sherman) Clark, is probably one of 
the few men in these parts who can wear three hats 
at the same time, not only efficiently—but even conn 
fortablv. One job is enough for most men; it takes 
three to occupy Don Clark. At Caltech he serves three 
masters; the faculty, as professor of mechanical engi¬ 
neering; the administration, as director of placements; 
and the alumni, as secretary of the alumni association. 

It takes efficiency and organization to keep three jobs 
like this going full tilt, and efficiency and organization 
are two of Don Clark’s strongest points. He operates 

frorri a central location on the first floor of Throop Hall, 
with the assistance of seven female office-workers, who 
are more generally referred to as his harem. Four of 
these ladies are concerned with placement activities, two 
work on alumni affairs, and one serves as Clark’s per¬ 
sonal secretary. All of them know their boss as a man 
who can handle a staggering amount of work himself, 
and so expects at least as much of everyone else—as 
a mart who never forgets anything, never loses any¬ 
thing, and never throws anything away. 

Don Clark became director of placements in 1936, 
shortly after the office was established at Caltech. In 
this position he now fills about 400 jobs a year, includ¬ 
ing part time jobs and summer work for students, per¬ 
manent employment for seniors and graduate students 
and new positions for alumni. Each year more and more 
organizations send interviewers to the campus to re¬ 
cruit students, and it is Clark’s responsibility to sec 
that the two groups make contact. As a matter of record 
(to give you an idea of the thorough records the place¬ 
ment office keeps), in the past academic year D. S. 
Clark ate lunch with a total of 394 company representa¬ 
tives on the campus, sitting down with the first on 
October 14, getting up with the last on April 27, some 
times taking on as many as 16 at a throw, and rarely 
missing a single workday. 

Don Clark once served a two-year term as a director 

of the alumni association, and for four years he func¬ 
tioned as editor of Engineering arid Science , but his 
main contribution to the alumni has been as secretary 
of the alumni association. He took the job for a year, 
in 1946—and has been the strong right arm of the 
alumni organization ever since. Each succeeding slate 
of alumni officers usually makes certain that Don will 
still be oil the ticket before it chooses to run itself. In 
this position, Don runs the alumni office at the Institute, 
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Triple-threat man 


helps plan all alumni events each year, helps committee¬ 
men and the alumni board of directors carry out details 
of their work, attends the monthly meetings of the 
alumni board (arid keeps a spectacularly detailed set of 
minutes), handles all correspondence dealing with 
alumni matters and with membership in the alumrn asso¬ 
ciation, and keeps in touch with all alumni association 
chapters. 

None of this considerable activity, however, seems 
to detract from Don Clark’s main interest and chief job 
—which consists of teaching and research in the field 
of physirpii metallurgy. Of his many jobs, the most 
stimulating and satisfying to him is teaching. He began 
teaching engineering materials and processes to under¬ 
graduates in 1930-31 — which was the first time the 
course was given here—and he’s still at it today. He 
also handles graduate courses in metallography labora¬ 
tory and in physical metallurgy. 

His research iri the dynamic behavior of metals and 
alloys has already (1) earned him membership on the 
board of trustees of the American Society for Metals in 
1939-40; (2) won him the Richard H. Templin Award 
of the American Society for Testing Materials in 1949; 
(3) won him the Charles B. Dudley Medal of the ASTM 
in 1Q51 ; (4) made him the Edward DeMille Campbell 
Lecturer of the American Society for Metals in 1953, 

The most recent of his professional honors is the most 
important of all, though. As national vice-president of 
the American Society for Metals he is currently the 
nominee for the office of president of the ASM, and 
is heading for election at the society’s annual meeting 
this fall, 

Don Clark was born in Springfield, Mass., on Decem¬ 
ber 27, 1906. He grew up in Burlington, Vt., and was 
scheduled to study engineering at Cornell when his 
father decided to go into business in California. Don 
hastily applied at Caltech, which agreed to let him take 
his entrance exams under rather special circumstances. 
Since, on the day of the exams, Don, his mother, and 
the family car had got only as far as Albuquerque, 
New Mexico, Don was sealed up in a storeroom at 
the University of New Mexico for two days to work ofi 
the long series of exams. 

As it turned out, he didn’t do very well on one of 
these exams; in fact, there was some doubt about ad¬ 
mitting him to Caltech at all, hut he put on such a 
fiery display of confidence iri his own ability to do the 
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work, l h.at Jit- was promptly taken m and lias hem 
fimving ever riflCe IlOW t i e h I lie waa. 

After he received hif KS from Caltech in 1929< Don 
wen!« ciis i lh hir MS here in 193D and hit PhD in 

1931 . He began teaching Etc rt: & graduate student. 

uFid, IhT* J>eejj at il ever since nllr acting additional 
duties like a magnet. 

■\Eiing with everything else, lie ha* functioned tor 
many years j*s -secretary «f the faculty in mechanic! 
engineering- He has written two Lttitbook *—higinrering 
l/cwcrfo/.i ffrjrf /■'rope.sspfl- with William Howard (.!lap|j: 
and Phyxit'n l \fe$ailu rg v /Ot A ttgiHW *. w! 111 \\ . li. 
Varney, During ihc war he added three ox- four more 
jobs in his normal [[iiola hy working on the Caltech 
rock St fmij er-l. .yupervisiug develop nicut projects for t|ir- 
War Production Board iiaii"L the OSRD. and teaching ii^jil 
training coih-ms* in metal Inrpy, 

From his active life Don (dark manages to eke uul il 
certain anWmnl of Spar* lime. Some of It goes into grow¬ 
ing camdlias and roses. but has real hnhh-y is book¬ 
binding. Like the good Yankee lie k \w manages Ln 
turn this hobby t« a good practical purpose by binding 
not rare old quarts and folios—bin all the publica¬ 


tions of ihr tmlf-dOBCn technical societies to which he 
belongs. These imp revive volume? line the walls of bin 
office hi ahn histitulL'. and provide an itjvgluftble lefcr- 
cnc-e library Fnr hk ncill^ii^i ica and sludcnrs (whn ripn 
out llii- carefully indexed bonk?. just as in any profes¬ 
sional library }* 

From 193 b to 1942 Don was Resident Associate of 
Dabney Hirnse on the campus. Since then he has lived, 
with bin mother* in Sim Marino, (A* evidence ibal 
bring a hachrior has ils advantages- he'e ihe only mem- 
Ejcl 'if l3ji= fauu]U who come; lO -work PTiT niomin^ 

hi an au-nondilinncd Cadillac}. lie is ?till a demand 1 
ing teacher, though nn tiling like as demand me; as he 
was in Eti s early days. Even tafure I he first lenn wan 
up, ir- his first year of tea-chin2 At CfllteclL his pUu.eJi- 
drurik pupils had given him tin- nickname “Butch.” To- 
ditv hi 3 student? are more inclined Ln call him ,B DoC." 
which catl only mean one of two things—Clark is pel¬ 
ting mellower or students Hr* getting tougher. 

Hi y office stuff supplies a rdne, As an indication of 
the a fraction and regard in which they held theii bo&s, 
the harem presented him with a nameplate for his desk 
a couple of Cbrijilrnases ago. ft «ays: * l Simoh Legrcc. ’ 
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William W r Mhkftrl Robert L Daughertr Stuart J, Bates 


THE MONTH AT CALTECH 


Retirements 

THSUfi Mua L€'1 iT 4 ? from Lhr Calteoll facility lhi ? iinmiIIi : 
Sisjfiri J HrIail. 11rt j fir cif physical chrmislr} ; Koiterl 
L. Daugherty t prufoifiOV of iTiecbTLmcal and hydraulic 
cn Unerring; and William Vi. Michael, a^ao^iatc pro- 
h-snr <if i ltil en gin erring. 

Sil aict J. BiTES^ prufrbsur uf physical chemistry, 
nan w lei <!j)n-c-Ii in I 1 -?I I. when the school was* known 
Throcvp (^ollc^r- of Technology. EsrfcpL FdP a y*flr OR 

leave : L922-2-i I ML I hr Mas-aclnn-otl^ Institute uf Tech- 
oology he ha- been hi;ro ii^or bincc'. Born in T&TOIllO, 
Canada- on Mav 9., 1S87. Jat- received hi & AB (in 1907} 
a ti rt AM (in 10 OQf from VIcMasUfi University then-. 
Il M12 I:.' J««! 'lis Mil.) i mm the i nirrrsily of Hliin>is, 
and >:-rvpd as n research aaM-cialc and instructor in 
|hvs : :cal chcrniaLrv iherc until he: came Lo Caltech ill 
19I-1-. One of ihc oIJl-hI memberfe of the Caltech faculty 
m jiiiinE of service. Dr. Bales i* a 1-0 L I if author <if 
.injicr \111 I iit the numbered rene^ I which now thus 
^ r 1 11 n\t'v 2JKril>} ul 11 ;■ IM- 1 -- ill i :i| i-lu-il hy wnki-Ts m Cal- 

is-rh'p (■.ilc- and Cr-ellin l^il■ 11 riilu-Eof Uiemi^lry. Il 1? 
worth notings roo. ihot in ^omohiinjr ov^t 10 years of 
1<-aeilki£ 0l Caltech Itr. hiatus man a perl never Lo a 

?i?s§le classk 
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Ruuuti L. D.tL-ij-ti lki i. profepsur of mui.luuikal and 
hydraulic engi^eenng, wfia born on Sepi, 11. 1SK5, in 
Irvington. Indiana. A gradnaLf uf Pasailrna He“ k School 
he spent his collrsic freshman year a l Thmop PtilyL^dinie 
fnititute ill 1,90 He received hU AB in mechanical 
engineering ul Stanford l.'nivcrsUr in 19U9 and reived 
as un instructor thru- during the m xl year In 1910 he 
went to Cornell University assistant proiassor of 
liVih'jiitl ir>. anr| in 101 (p he feettme tirsifosaT of hydraulie 
engineering at Ren^laei Polytechnic T&fltUute. He has 

Wmw cii C.A t-wh -inoe 1.0TO. Pn^seon 1 Dfiuyr>iocty hai= 

had on active career as a consultant to industry. having 
worked with Union Oik Central Petroleum, Kivcrsirh- 

Cement, ami she ATetio^olItuo W^ter DUiHi-l. ..j 

others, lie h;i > reived n' ft ity di reel or *m\ i from 
14^9 lu l 4 "j I ■ a* cErai midi i of I hr hoard <if eil\ rlirec- 
loi> nf PasartcRa. I'loih 19-1S lo : he ^ul= chairman of 
I he ^d^irCit^- com mitt it nf the Aii Pollution Cunlnd 
District, and since 1951 hr h^is licen a mrmbcF cif tin 
Air Piil hill mi {.cmtroE Henrin^ Rnai'd. Hr lias hdllen ri 
mi ml-, rr of Icslhook^ in his field, thr mo?L recent hrina 
t hi id 1 /fr h<t rt rr ■: ini rhl I a h o r a H - hi with A11 r ed T;. | n m « 
-oil. assir-Lanl profi^ur of civil .-nu: 11 ■ -• ring il: (ialteth 
«hich published in 1953. 

WlLIJUt "W . MICH \ h’I, h ansociale professor of civil 
ENOINEERIWO AND SCIENCE 






A pound of fuel to light Chicago 


That’s ALL THE URANIUM needed to produce atomic 
power equal to the energy in 3 million pounds of coal. 
It could light Chicago for a full day! 

ATOMIC RESEARCH is focused on developing an eco¬ 
nomical way to produce electricity from atomic energy. 
Scientists at Oak Ridge National Laboratory, which 
Union Carbide Nuclear Company operates for the 
Atomic Energy Commission, have already built experi¬ 
mental power producing reactors that are serving as a 
guide to commercial atom power plants. 

PEACEFUL USES for the atom have also been found in 
the diagnosis and treatment of disease. Radioactivity is 
uncovering important facts about plant and animal 
growth. Industry uses the atom's radiation to control 


production processes, to test product quality, and for 
research. 

THE CHALLENGING FIELD of atomic energy is not 
new to the people of Union Carbide. They have been 
pioneering in every phase of this exciting business — 
from the mining of uranium ore to harnessing the atom 
for our future comfort and well-being. 

STUDENTS AND STUDENT ADVISERS: Learn more about career 
opportunities with Union Carbide in Alloys, Carbons, Chemicals , 
Gases, and Plastics. Write for “Products and Processes’* booklet . 

Union Carbide 

AND CARBON CORPORATION 

30 EAST 4 2 N D STREET QJg g NEW YORK 17. N.Y. 

In Canada: Union Carbide Canada Limited, Toronto 


-____________————-— UCC’s Trade-marked Products include -- — 

ElectromET Alloys and Metals National Carbons ACHESON Electrodes SYNTHETIC ORGANIC CHEMICALS 

Haynes Stellite Alloys Prest-O-Lite Acetylene Pyrofax Gas Prestone Anti-Freeze Union Carbide Silicones 
Union Carbide Eveready Flashlights and Batteries Linde Oxygen Bakelite, Vinylite, and Krene Plastics Dynel Textile Fibers 
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The Month 


CONTINUED 


engineering, was born on July 13, 1838, in Palatine 
Bridge, N.Y. He received his BS from Tufts College in 
1909 and worked for several years as an office engineer, 

development engineer, and construction engineer before 

going into private practice in Kingston, N.Y., in 1915. 
He came to Caltech in 1918, and he has been in charge 
of the courses in surveying and highway and airport 
design since that time; in the early years of the In¬ 
stitute he taught geology as well. Professor Michael’s 
hobby—trout-fishing—has brought him as much fame 
as his teaching. He is the author of a book, Dry Fly 
Trout Fishing, published in 1953, as well as countless 
magazine articles on this subject, and he has been in 
steady demand for speeches and broadcasts. 

Military research 

Caltech is one of five major educational institu¬ 
tions chosen this month to form a new agency—the 
Institute for Defense Analyses—to conduct scientific re¬ 
search on military problems. The other institutions are 
the Case Institute of Technology, Massachusetts Insti¬ 
tute of Technology, Stanford University, and Tulane 
University. 

The new non-profit agency will make scientific analyses 
of present and future weapons systems, and will study 
the cost and effectiveness of various systems in the chang¬ 
ing technology of future war. These analyses will then 
go to the Weapons Systems Evaluation Group, estab¬ 
lished in 1949 by the Department of Defense, for further 
study. 

Caltech’s President L. A. DuBridge and Comptroller 
George W. Green are members of the hoard of trustees 
of the new organization. 

Increase in tuition 

Student tuition fees at Caltech will be raised from 
$750 to $900 a year, beginning in September, 1957. The 
need for additional funds to meet steadily rising costs 
has prompted the increase, which is actually in line with 
similar increases and tuition levels now in effect at other 
private colleges and universities. 

Additional scholarship funds will still be provided 
for students who need assistance with their tuition. 

Honors for Pauling 

Linus Pauling, professor of chemistry and chairman 
of the division of chemistry and chemical engineering, 
left early this month for Italy, where he will give a 
series of lectures (in Italian) under the auspices of the 
Italian Chemical Society. Dr. Pauling was recently elect¬ 
ed an honorary fellow of the society-—a distinction con¬ 
ferred on a small number of foreign chemists. 


While he is in Italy, Dr. Pauling will also be award¬ 
ed the Avogadro Medal of the Italian National Academy 
of Sciences. This is a newly-instituted award, to be given 
to distinguished chemists, and Dr. Pauling will he the 

first to receive it, along with Sir Cyril Hinshelwood, 
professor of physical chemistry at Oxford and president 
of the Royal Society of London. The award is to be 
presented at a special ceremony commemorating the 
death 100 years ago of the great Italian scientist, 
Amadeo Avogadro, whose work forms the basis of 
modern theoretical chemistry, and especially of the 
structural theory of chemistry. 

Departures 

Caleb /W. McCormick, Jr., assistant professor of 

civil engineering, leaves Caltech on July 1 to work for 

Pereira and Luckman, Los Angeles architects. 

Francis G. Stehli, assistant professor of invertebrate 
paleontology, has resigned to do paleontological research 
for the Stanolind Oil Company in Tulsa, Oklahoma. 

Lloyd C. Pray, assistant professor of geology, has 
accepted a position as senior research geologist with the 
Ohio Oil Company in Littleton, Colorado. 

Samuel Karlin, associate professor of mathematics, 
leaves next month for Stanford University, where he will 
be professor of mathematics and statistics. 

Walter Sydney Adams 

Walter Sydney Adams, noted astronomer and for 
22 years director of the Mount Wilson Observatory, died 
at his home in Pasadena on May 11. 

Dr. Adams first came to California in 1904 and play¬ 
ed an important part in the planning and building of 
the Mount Wilson Observatory with Dr. George Ellery 
Hale. In 1923 Dr. Adams succeeded Dr. Hale as direc¬ 
tor of the Observatory and held this post until his re¬ 
tirement in 1946. 

In his 50 years of astronomical work, Dr. Adams made 
many valuable contributions to the field of astrophysics, 
among the most important being his use of the spectro¬ 
scope to determine the distances of stars and his re¬ 
search on solar phenomena and rotation. 

Samuel Jackson Barnett 

Samuel Jacicson Barnett, research associate at Cal¬ 
tech since 1924, died at his home in Pasadena on May 
23. 

Known for his original theories on magnetization by 
rotation, called the “Barpett effect,” Dr. Barnett con¬ 
tinued his research work at Caltech until last year, even 
though he had retired in 1944 as professor of physics 
at UCLA, after teaching there since 1926. 
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Meet Dick Foster 

Western Electric development engineer 



Ukle ji iinr■:! friskm Electric,, ftp iNOMJi'.frji JUr,!% Ural rupfily rmft vf the 

Bell S i-.vr.LTiz, i.w rchtitiay J 0 J 2 , xhurtly after Ktirnfrtg frit. £f. S. in tnechaniraS 

£ii j/i r* i^u'i'LVTj ^ 1 o-.i 1 Iliiru’ifi.i. . I .■ a iSa- 1 t-i'j -jpfjj ri"| r “f njjfhi r'tf J OJr Ci 

«f-™ prui er.r nh:k ft.' h fketl i.-r jJh 1 ttuwtkortir ft\ 

CJjjpqro, Littet, hi i.n I.' 1 tul ir.' j ih: 1 ntgftnwry plant at Aurora, fifirmis 
wfiere he iv ejfayvf i^i'l^i^ Hitt* (it? parking qr#a. 



diO muj UtRln in op? of several \var\\ an rtrfprauil offlM chat 

UTii'r i h . , .r .nr.'.fJv a jtywMrrnJ "'i 1 .'^jv 1 hI WM tori' J frt i'ut.L'i" a paftKoterfy 

'"■y' ewjffwrj-Hmjf prufrfem yftttrp 1; fl'p/fcmjf v-fjjr .;.>Lii l-lT ^luc/rrjzf 
ftlrJMfr; J>i ziz^c/zrjf.'^r^ dpk-Ja^nt\rzr Ju2ru/j . 0/ "o.ir the line ' 1 
(ttflow) where he yh^lcf j><-r/pr>rldA£c dud {.'ijivjz.t rjr.'rj looki far /k'k' 
way# uy fhitixt.. 




Hfpe- TUl Ii ;nn 1 u S¥MT|' mnn ribicci: ofcr the critfumatiL- production {h\e N icd i l r.i man- 
ufactitrpa win spring relay pari fry? complex telephone Switching equipment, This 
rmtmnatia Juw ^nui a ^jisi^jn^ui fJi* ^■I'.nr oti a rfeipre£■&&*£ ranveytr? 
InriJitgn uu many 2141 nrwtf irvrJ very prc^r-Tf ffptrfltioft^—iaeh ns - pen ury-ivy 

wyidtttit itt h hteh yfKitil Ntwk £tirf\ia£ti Of paiiiiiihfin a re attached ro the Jir.'i- ttf 
wires to within a tolerant# rtf ± M" L 


)>'< L +i-nr*i I Inn: ‘lv ,vi M-'j.vrf rj , 1 WtV/n'f □itiji ujlV. fft'ye hr Jj. 

JC-Ofiri^ r,p a il 'ijil rufl. : N£ Pip for fftf entuTerts' hetwling id'qgac, fiefs 

wrrj.-.i fli u.i 'JI r*V fi&If <!■&■, ±£I.T3W th.A, iJ.U|J l j pf\yfeu.iuU£il lvia i Kt tv-tri^.- ,hh- 

Ui'iJc. d7P FCtf™, foette Gan/irAii -£4 CAk-q^* 

wkvn ‘ r lf Jf dfiJt dm etiicry the opiif&jr (ift ca ii'^i ar j.'ij- rji'j'i jvisi 1 ivmOj 1 Jif ^rry. 



1: tiiEniiiJiiij iiii.- i'Ill^Cu 11 .ijidfiE c&inptmettts o) ihc wire 

.wring frigy On i , r&CQiii hi $ early n j.ijk k-Trf?r /if n ,'jj- jMVO/lVff 

if ' *n*rhifT£-itp frjnn :rg and iTU-J^I.■.- 1 ;j- JtJ-dnJj. /u L - . Jih- f.-Ji'i-'f jn vh- m t Vj 

the airiomaiioti iinv tor fabnemfo?t of wife spring sub-assentbfiei 
for relays. At pt-mni he ir awnrwtftf -hmiJi rJi-f exptrnnon of 
these uiNJO-ipiiJr.jjn j'j.'ifv at r hit MalTtgirnrerv Plant, 


Fluttrir oft>?s a variety of Lnitfreftting and 
iiTipLM^jnt -career opporlunitics for ^ngineer^ in u]] 
fields of ^pccLnllzation in both Our diiy-to-rfay joh 
tb-j- maDuraclui-in^ and ^iiuppljr uni[ df (he Bell System 

and in OLir Amigd Forces iob. 

If you'd, hlce to know niort aK-mr us, we’ll be ^l:ni !o 
send you a copy of ‘-Your Opportunity at Western 
EJetlriF 1 which oullines the Company uperatnsns. ;ind 
spcotfic job opportunities in detail Write: College 
Relations Department, RL^jm 11350. Western Ejectr^c 
Co., 195 Broadway, New Yort 7, N. Y. 

00S& 

mAN ujj. l i >j 11 n 4 AND mrr\f unit gr rkt PELL Vp hr Em 


Manu-fgctur nt^ plgnt;. fn Cli-l'iyu. III., Keprny. N. J.; ElI 11 me r r. Md.; InHitinDpolii, Ind.^ AllenFcwn and l rUJf eJdole,, Pfl,- Eg r| j n g t Ci-n h 
Gr^npiih^ro nnd Winslon-Eatenij N, C.j Buffalo N, Y.j Haverhill ctnd Lawre-ric*, ^ass.r LintgSm, H#b.,; S-t. Paul gnd Duluth, Mihtli, 
DiitMbuliftg Cethtet* in 29 dli*-* and Inthjilgilon hcad^ugrSflri in 16 Cdmp&nv lieadctuarters, 195 Braociway,, N*W York ciiy. 
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ALUMNI NEWS 


Annual Meeting 

TOTAL nr rL27 ALl WW itwL at tElki* Club in 
Pasadena for the animal banquet and mseLing of 
tK r Alumni A^soudLiim cm Julll j G, 

In Ins report Lo the alumni on (Icvelc-pimmls at the 
Institute during tin- j ul^L \wil\ Prestdk-nt I TuBrid £15 an- 
nounoed Ihat rhr Alumni Association had raised more 
I him 8SG-Ot3ii \q arid m i In- Alumni Scholarship Ir.udov.'. 
men I Fund—making a mtnl of fWkUOO lvhich will be 

Ui*d to piovidt' fr>Vtr-vcoir qr-hnSju-nl-iint fri-r wiirlkv 

gi'iiduaies a\ Calteeh. 

The fealured speaker of ibe evonbig v.ul 7 V irgil Pink- 
ley. editor and publisher id the Los An^elca 
.V™j # wI losc subject was t: A*in and the World.'’ 

William F. ,\ash. Jr, of Pasadena. look over as 
prealdeni of I he Alumni A.^ocialioo. Lhc mow * hr pri:?i 
deni 5^ SViLLir 1 ?. Donah m.' ul' Sum Gabriel. Donald 

S. Clark ’29 and Grnr^- IS. IIImr-e M\ were n‘-circled 
.i- -■ nrotary find I r? n.-isreir. re.H ppcI e vel v . 

Nt-wlv-elecled mem burs n f I In Alumni Asocial ion 
Hoard of Dir^lnra for hvovrur irrm^ urn John K. Kw 


nl oJ Ha as -ll den a, Lhi?P.tf j r LiiicCjiy ""{A of Ontario* John 
Osborn '39 and I'. P. Lie lech nr ' lo of Pasinlenft. 

H! rumor clussrs ihiif yeat indudi’d 1911. 191fL 1921. 
192(i. mi. 1935 . 191,1. 1^10 and I OS I. On I of the -ill 
alumni who attended Llie banquet- 21S were nirillhoiv of 
reunion ekssea. Twy of I In'- class of 1911, Hoyal [) 
Ward from l pbuni, f j] if cuids, -nnd Harold (.. Mill from 
OovLjili. oe Id I- HI led lIli - 3j 4Dlll aiuik'fr.'.i ry ill 1 h< bdnqiKl 

OuL-ofVtaie alumni who allriided She banquet und 
ftifcetillg; JttcUlded I.Ji&rtpg H. Hidwtdl ’2d of Albuquer¬ 
que, New Mexico: Hear Admiral Clarence A Ki inni si or 
’2,i of Bcthe&da. Maryland; tt- F. Chip hi 'Si from 
HolesLO!I. Texas: Pul H i r.-1 :l L : BI from S : Limb. \l i .-■- 
-o^i i; Fiysron II. Johnson l ■rom WpnlccqruTi. Illinois: 
A. \V. Thule "131 1'ior- Mirhland. \X nub m glen i ueuI K r r, 
Trosld :>1 1 11-111 Del lx.-. Texan. 

The Class of 1956 attended aL^ first alumni ban- 
1111 h ~ I unit mLi.l lii^. H Willi 07 mcmbrrt- pftfrsunL. TLn-et; of 
tin- ^radualns are *orir«- of almnn : Kenneth L, Laws, 
^on nf Alien L. Lu i\ s '2G- by run Johnson, Jr., son of 
Byron B. John&cii 'S\ r and Sfuxri W r . Bowen, sou of 
VV'iSliam JE, Bowen 3-2■ 



FIDELITY? the HIGHEST! 

Selection of audio component from the 
many available brands can become con¬ 
fusing. Our stock of better HIGH FIDELITY 
equipment is available al lowest "iter' 
prices. Tftke advantage of the unsur¬ 
passed comparison facilities in our sound 
room. 

For those in remote locations, mail orders 
and requests for information are prompt¬ 
ly filled 

"SPECIALISTS IN THE SOUND FIELD” 



Representing^ 

The- Fisher - James B- Lansing - D A R 
Stephens McIntosh Laboratory - Pilot 
Serla/d - Corcerlon-e - Acoustkraft - Ger- 
radl - leSefunkon • Fleetwood TV - Rec¬ 
ords by Westminster ■ London - Capitol- ■ 



] HMIMlIurUlH HJL'iP.^EmH 


QUALITY LIGHTING 


suits offices 
in most 
principal cities 

■AN FflANCieOO 

branch office 
and warehouse 


RMOaT-HDLMAH COMPANY , 

P.o. 0DJt 30B -■ LUPT c 4 INQLIWO0&, CALiF. 
Please send me c&rr-pletr 

Hgkting literature for: 

□ CDUMEHCirL □ INfllTSTRlift!. 

□ S3HKH. OR IH5TITPT10NAL D FLOO& I 
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Listen „.. RCA brings your ear every sound 
it can hear with new high fidelity 


Ever Sfnr r Carusos vnfre first 
thrilled Amert^os in Uicir 
RCA lias pf©fii.*Ted ihe search for 
new worlds of sound. Ihus RCA Es 
nmv able tn presort the uMraatn in 
high f Ed el l tv — S ew 0 rrho p h o 11 i c 
"VictmT:/' pin intagrupliK tin it n^Tfh 
diKS more recorded sound than y our 
t'LLi imihl ever hr:sr hi-fort:-. 

These instruments have been 
made puss ibh" by HCA'i opmeoce, 
til*- trvmmdous facilities 
of the David Samoff Rfi^irchCenter 
at Princeton^ \ r . f. Tliere, constant 
improvement Jials been sought—und 

fotmtl—un *.-vc-ry- pb-ivi: of imisk.il lc~ 

production, from the imcittphunQ 
over the condudnfs head t ■.? llte 
"Victn.da" phonograph ar your 
elbow. 

The same leadership Uw.i brings 

JUNE, 1956 


yini Now Orthiip^KiTiH 1 high Fidel¬ 
ity instruments Es behind nil ESC A 
pruflut■(;$— all conceived through 
'"Electronics for Living" 1 hat matte 
lite euricr. happier. .H,dcr, 


WHCAE TO, MB. CNOiHEm? 

Rfl-4 i^ircm in rr-«a r.irf U. 

iievcbpanc-Eit, ticisiizn, and tnanm 
factoring for engine-firs with 
Biit'htilnr nr jiLlv^sac ^l in 

K.K. m M,K, ur Pitvsu.^. Far iiilI 
iWunnatiEifi, v, rite to; Mr. Hubert 
HakHid-i* Manager* CuElegs 1 Re- 
Litr:iiJ7>. II,idi<i CdTpurntiou of 
Amprii n, CuihIpd 2, r N. j. 



TWIN CONSOLE "MARK i," In nnp yahim-; : 

"V'ictroia" 3r*peed piiXhOgjaplL, tape recorder, 
AM*FM IhcHo* In fchii other: four mn6cbed high 
fidelity *p«afcferc. Model BI1IL J1GUU. 



RADIO CORPORATION OF AMERICA 

ELECTRO MIG3 FOR UVINO 
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How the world’s first atomic sub was welded 


Welding thy bull of ihc USS Nautilus, world's first 
atomic Submarine, presented 4 lough problem. 

Submerged-arc automatic welding seemed to be ideal 
for the job. Quezon w-,\ 5—-could you rotate (he hull 
KeqikrK of die Nautilus to uAe advantage of thii fast, 
high-quality welding method? 

WnTthlnalivn\ answer in f'irnr’-rnl nyn^roies Corpo¬ 
ration's Electric Ikm Division, blkiEderof the Nautilus, 
WAS (he largest Eli ruing roll e**-r built. 

The result? Welding l>e die Nautilus hull was accom¬ 
plished id record-breaking time — and cost less than 
originally estimated. Unchanged, the Worth ington roll 


set-up is also hririi 1 used in the construction of the 
nation's second atomic sub, the I1S.S Sea Wolf. 

Ty \ruing rolls fur submarine aren't ull (bill Wt>r(h* 
LnyLurt makes, The long list of Worth inglOil-designed, 
Worthingrori'btldt equipment included air conditioning 
oElils, cotsslfuelion machinery. compressors, Diesel en- 

^in-L^,. fltiu.rn pav.er LqnipriUhl ftrtd, of caurs«. punrtps 
ol n\\ kinds. For the complete tlory of how jou cun fit 
into the Wurih i ri^ion, pic Lure, write- F. F. Thompson, 
Munagcr, Personnel and Training, Worthington Cor¬ 
poral ion Harrisinn, Nom, Jersey Yj' me may hr 
you did. 


Sc* ihi Wd-KPhinylfin 

Cwpcmrian t-xhibii in 
hlii^ V«rk City. A iively, 

cnFfir mciHv# dnplay of 
PfttdurL fllcijam^nH 
mduatFy, arnf 

Ih* he-mg. Pock Avnnya 
ond - 44 ^fi| girte-t. 


jcc the Wert rimy Jon representative when he visits your campus 

WORTHINGTON 


When you're thinking of a good job—think high—think Worthington 

CONDITIONING ANlJ GEHATIQN ■ COMPRESSORS - CONSTRUCTION EQUIPMENT ■ ENGINES ■ DEAERATOR E ■ ilWEMJSTRLAL MINERS 

ItOUIQ *fllTtlS - MECHANICAL POWER UANiHI35IOhf ■ PUMPS - fTf*M CQND€*HiH ' fTIAM-Jtl EJECT0H + I'tAM TVEftLHES i WELDING POSINOHERA 


iNGLNtFRlNG AND SCIENCE 


c iinn„ QviX the U^S Nautilus, 
fastest member of i>ui underseas fleet. During weld rag, 

heavy-duty turning hiillfi riHaturl I hi? hull u!rtifint. 
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PERSONALS 


1912 

John D . Merrifield writes from Rocky 
Ford, Colorado, that his business is doing 
well and that he himself is “going strong.” 
He’s a partner in J. D. Merrifield & Son, 
manufacturers of automatic weighing ma¬ 
chines. 

1925 

Captain Clarence A. Burmister retired 
in April from his position as chief of the 
radiosonic laboratory of the Coast and 

Geodetic Survey in Washington, D.C. This 
rounds out 30 years of service, with time 
out for Army combat duty in World War 

I--which won him the Silver Star Medal. 

He retires with the rank of rear admiral. 

Since October, 1946, when Captain 
Burmister became chief of the laboratory, 
he was concerned with the development 
of electronics, particularly aids to naviga¬ 
tion and the execution of precise surveys. 
Because of his inventions and scientific re¬ 
search in these fields, the position of a 
surveying ship is now determined with a 
high degree of accuracy while carrying on 
hydrographic surveys—even when opera¬ 
ting at night or under severe weather 
conditions. 

1926 

Janies M. Carter who has operated the 

Carter Laboratories in Pasadena since 
1951, writes that they were incorporated 
in September 1955 and that he is now 
president of the company. Also in the 
company are: Nathan F. Scudder ’26, who 
serves as secretary-treasurer; Paul W. 
Webster ’42, MS ’43; and Frank A. Lud¬ 
wig *53. .Tim reports that his son, James 
S., got his BS in 1955 at the University 
of California in Berkeley and is now a 
lieutenant in the Army — currently in 
training for the U. S. Olympic Shooting 
Team. Another son, Robert, will graduate 
this June from Dartmouth. Daughter 
Mary is a shoe designer and foreign corre¬ 
spondent for Sbicca of California, and 
10-year-old Kathy is in school in Pasa¬ 
dena. 

Sterling B. Hendricks , PhD, visited 
Caltech in April as a Sigma Xi Lecturer, 
speaking on the “Control of Growth by 
Light.” As head chemist of the Soil and 
Water Conservation Research Branch of 
the U.S. Department of Agriculture in 
Beltsville, Maryland, his current work 
concerns the photoperiodic phenomena of 
plant growth. He has been affiliated with 
the Department of Agriculture since 1928. 

1927 

Frederick T. Schell was recently ap¬ 
pointed division manager for the Southern 
California Edison Company in Fullerton. 
He was formerly district manager. 
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1929 

Kenneth E. Kingman was elected in 
April to the board of directors of the 
Union Oil Company. Now vice-president, 
he’s worked for the company since 1929 
and has been, in turn, manager of the Los 
Angeles refinery and manager of manu¬ 
facturing in charge of all refining activi¬ 
ties. 

George F. Wiesmann is now assistant to 
the southwest division manager of the 
marketing department of the General 
Petroleum Corporation. Except for time 
out with the Navy in World War II, 
George has been with the company since 
1929. 

Thomas H. Evans , MS ’30, dean of 
engineering at Colorado A & M College, 
writes that “the school of engineering on 
this campus has finally come into its own. 
We expect to start construction this sum¬ 
mer on a complete new engineering center 

which will house all of our four depart¬ 
ments. We hope to move in by the fall of 
1957.” Tom also writes that he is now a 
grandfather: his oldest daughter, married 
to a CE graduate of A & M, had a daugh¬ 
ter on Valentine’s Day this year. 

1930 

Rollin Eckis , MS, has been named exe¬ 
cutive vice-president of the Richfield Oil 
Corporation in Los Angeles. Since 1954 he 
has been manager of exploration and vice- 
president of the company. He first began 
working for Richfield in 1937 as a district 
geologist, eventually assuming direction of 
geological work on many new oil reserves 

for the company in the United States as 

well as in foreign areas such as Canada, 
Alaska, Peru, South Arabia and Egypt. 

Galen B. Schubauer, MS, was recently 

awarded the Department of Commerce 

Gold Medal for Exceptional Service for 
his outstanding contributions to basic 
aerodynamics over the past 20 years. He 
is chief of the fluid mechanics section of 
the mechanics division of the National- 
Bureau of Standards where he has worked 
since 1929. 

1931 

Carl F. J. Overhage, MS ’34, PhD ’37, 
is now head of the aircraft control and 
warning division of the Lincoln Labora¬ 
tories in Lexington, Massachusetts. He 
was formerly assistant director of the 
color technical division of the Eastman 
Kodak Company in Rochester, New York. 

1933 

Wendal A. Morgan , planning engineer 
for the Washington Water Power Com¬ 
pany in Spokane, writes that “there has 
been no lack of interesting work here. In 
addition to the technical work such as 


planning the location of about 1,000 miles 
of 230 kv and 345 kv transmission lines 
for our proposed Mountain Sheep-Pleasant 
Valley project on the Snake River, there 
is a running battle between the public 
power proponents and we private enter¬ 
prise enthusiasts which may well be a life 
or death struggle as time goes on.” 

Wendal’s son, Donald, is a sophomore 
at Stanford and his daughter, Lois, will 
enter either Berkeley or Stanford next 
fall. 

John Meskell has been elected pres¬ 
ident of the new commercial - industrial 

chapter of the Building Contractors Asso¬ 
ciation of California. He is immediate 
past president of the BCA. John is a part¬ 
ner in the firm of Theisen Company, 
which specializes in commercial con¬ 
struction. 

1934 

Colonel Paul H. Dane paid a brief visit 

to Caltech last month on his way to an 
assignment as professor of thermody¬ 
namics at the new U.S. Air Force Acad¬ 
emy in Denver. Paul has just returned 

from overseas duty. 

1936 

Robert H. Marsh writes that for the 

past two years he has been with the 
Hughes Aircraft Company in Tucson as 
assistant manager of engineering. He was 
formerly assistant chief engineer at the 
Raytheon Manufacturing Company in 
Lexington, Massachusetts. 

Karl Unholtz, MS ’39, is chief engineer 
at the MB Manufacturing Company which 
is a division of Textron American, Inc., in 
New Haven, Connecticut. Karl lives in 
Woodbridge, Conn., and has one daughter, 
13. 

1937 

Stanford W. Briggs is now associate 
professor of chemical engineering at Pur¬ 
due University. He was formerly with the 
Cutter Laboratories in Walnut Creek, Cal¬ 
ifornia. 

Owen C. Johnson is vice-president of 
Water Chemists, Inc., in Los Angeles—-a 
firm which treats water for use in cooling 
towers, evaporative condensers, boilers, 
etc. He writes that “the company is build¬ 
ing a new office one block from Sears 
Olympic. We’re living in San Marino (my 

wife and two children and I) and have 
just, returned from a two-week trip to Ha¬ 
waii.” 

1938 

John G. McLean is now a vice-president 
of the Continental Oil Company and is in 
charge of coordinating and planning ac- 
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Spiders that spin 
savings 


This steel part is called a spider. You’ll find it 
spinning away inside a big farm implement. It's 
part of a planetary gear used to reduce the speed 
of the final wheel shaft. Because it is subjected to 
terrific operating pressures, the spider’s steel 
must be tough. But the manufacturer had trouble 
machining the forgings from which these spiders 
were made. The job was slow and costly. Drills 
needed constant resharpening. Drive pins sheared 
off in the drilling machines. 

The manufacturer called in metallurgists from 
the Timken Company. They studied the prob¬ 
lem, then recommended a special resulphurized 
Timken® forging steel. The manufacturer tried it. 
As a result, these spiders have been spinning sav¬ 
ings at a great rate. Drilling time per piece has 
been halved. Drilling tool life has been increased 
5 00%. And the easier machinability of this Timken 
fine alloy steel means the manufacturer can use his 
drills considerably longer before resharpening. 



Want to learn more about steel 

or job opportunities? 

home oi the engineering problems you'll face alter graduation 
will involve steel. "The Story x>f Timken Alloy Steel Quality” will 
help you learn more about steel. And you might be interested, 

too, in the excellent job opportunities described in “This Is 

Timken.” Drop us a card, ask for one or both booklets. The 
Timken Roller Bearing Company, Canton 6, Ohio. 
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A Tower of 
Opportunity 


for America's young 
engineers with capacity for 
continuing achievements in 
radio and electronics 

Today, engineers and physicists 
are looking at tomorrow from the 
top of this tower . . . the famed 
Microwave Tower of Federal 
Telecommunication Laboratories 
... a great development unit of 
the world-wide, American-owned 
International Telephone and 
Telegraph Corporation. 

Here, too, is opportunity for 
the young graduate engineers of 
America . . . opportunity to be 
associated with leaders in the 
electronic field ... to work with 
the finest facilities ... to win rec¬ 
ognition ... to achieve advance- 
ment commensurate with 
capacity. 

Learn more about this noted 
Tower of Opportunity... its long- 
range program and generous em¬ 
ployee benefits. See your Place¬ 
ment Officer today for further in¬ 
formation about FTL. 

INTERESTING 
ASSIGNMENTS IN — 

Radio Communication Systems 
Electron Tubes 
Microwave Components 
Electronic Countermeasures 
Air Navigation Systems 
Missile Guidance 

Transistors and other 

Semiconductor Devices 

Rectifiers • Computers • Antennas 
Telephone and 
Wire Transmission Systems 

Federal 

Telecommunication 

laboratories/^ 

A Division of International 
Telephone and Telegraph Corporation 
500 Washington Avenue, Nutley, N, J. 


tivities for the company in Houston. For 

the past 15 years, John has been at Har 

vard as professor of business administra¬ 
tion. He became a part-time consultant 
with Continental in 1948 and, since 1954 

had been un leave uf absence from Har¬ 
vard to serve as assistant to the president 
at Continental. 

1939 

Charles F. B. Car star phen, MS ’40, has 
been made superintendent of the Kansas 
City factory of Procter & Gamble. He had 
been superintendent of the company’s 
Baltimore branch since 1952. 

1940 

Robert S. Ray, MS ’41, has been ap¬ 
pointed vice-president and manager of 
manufacturing at Brea Chemicals, Inc., in 
Brea, California. Bob is living in nearby 
Fullerton. 

1941 

John J. Ritpnik , MS, is a partner in 

the newly-created firm of Rupnik and 

Ballou in Tulsa, Oklahoma, which will 
specialize in review analysis, crew super¬ 
vision and exploration program manage¬ 
ment. Both John and his new partner 
were formerly with the firm of Manhart, 
Millison & Beebe in Tulsa. 

1942 

V. Cadambe , MS, writes from New 
Delhi, India, that he has taken over the 
post of director of research and develop¬ 
ment in the Indian Government’-?! Ministry 
of Defense. He had been assistant director 
and head of the division of applied mech¬ 
anics of the National Physical Labora¬ 
tory of India since 1948. 

Robert E. Densmore Jr. is now a chem¬ 
ical process engineer for the Filtrol Cor¬ 
poration in Vernon, California. 

1943 

Jack L. Mataya, MS, has been named 
district geophysicist at the Stanolind Oil 
and Gas Company’s office at Tyler, Texas. 
Jack has worked for Stanolind since 1941 
in the Central, Rocky Mountain and 
North Texas-New Mexico divisions. The 
Matayas have two daughters—Janice, 7, 
and Judy, 2. 

1945 

John D. McKenney , MS ’48, has a six- 
month-old daughter, Kathryn Glen. The 
McKenneys’ elder daughter is now 3. Jack 
is at JPL, working in the Mechanical 
Ground Equipment Engineering Depart¬ 
ment. 

Wayne A. Roberts , MS ’48, is now work¬ 
ing as a geologist in the acquisition and 
exploration department of the Climax 
Uranium Company in Grand Junction, 
Colorado. 


Hugh S. West , who is in the agency 

department of the Connecticut General 

Life Insurance Company, was recently 
transferred from San Francisco to Hart¬ 
ford, Connecticut. The Wests now have 

a third child, Kathryn, born in April. 

1946 

Elmore G . Brolin has left Standard 
Oil of California in San Francisco, where 
he worked as analyst in organization and 
planning, to take a new job as chief engi¬ 
neer in the switchgear division of Zinsco 
Electrical Products in Los Angeles. 

Julian David Cole , MS, PhD ’49, was 
given a Guggenheim fellowship award 

last month to continue his work in 

theoretical aerodynamics. Julian is assist¬ 
ant professor of aeronautics at Caltech 
and his current work has been theoretical 
research in transonic flow and viscous 
compressible flow. 

1947 

Commander Harold E. Rice , MS, writes 
that he has “just reported to the staff of 
the Commander Submarines, U.S. Atlantic 
Fleet, as Staff Gunnery Officer. The head¬ 
quarters are located in New London, 
Conn., at the U. S. Naval Submarine Base. 
I am now in the process of building a 
home on an acre of land in Gales Ferry, 
one mile north of the base.” 

Harry P. Brueggemann has been in 
charge of engineering for the West Coast 
Division of the Patho Laboratories since 
1954. He has four children—Linda, Bruce, 
Mark and David—ages 3 to 11 years. 

Kurt Mislow , PhD, last month received 
a Guggenheim fellowship which will en¬ 
able him to do chemical research in 
Switzerland. He’s now an assistant pro¬ 
fessor of chemistry at New York Univer¬ 
sity. The Mislows have a son, Christopher. 

1948 

Glen Mitchell , /r., who for the past 
four years has been working in the con¬ 
tracting department of the consolidated 
Western Steel. and American Bridge Di¬ 
visions of the United States Steel Cor¬ 
poration, is now a partner in a new firm, 
Steiny and Mitohel, Inc. Located in Los 
Angeles, the firm deals in industrial and 
commercial electrical contracting. 

William J. Dixon, MS ’49, PhD ’52, 
has been vice-president of Computer Engi¬ 
neering Associates since its formation in 
1952. He writes that he’s still single, and 
that he got his pilot’s license this year. 
Bill also reports that other Caltech alumni 
working with the firm include Michael A. 
Basin ’51, MS ’52; Bart N. Locanthi '47; 
Howell Tyson ’20; Vincenzo Cestari, BS, 
MS ’55; and James Ross Jr. ’52, MS ’53. 
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B-52 jack screw—a typical Boeing design challenge 


Un Itocin^ [i-'i'Z hnmboESi fhe: limi- 
XOftt&l tu.il surface Intis more area than the 
win” i>E li sL-i Litftmi twin-engine airliner. 
Yet It erm he moved inflight, up or down, 
to trim the am r.ill. 

! lie device 31 11 performs tli[y function 
is a jack strew. which, though. It 
Only 255 pounds, tun exert u force of 
approximately 2'1 > foffsJ 

Miijiy kinds of onL-ineorin^ skills went 

into deM^nin^ and developing a jack 
SiCh-U r fin I"!l , !^ 1 ycasi£■ lli.-tl it :isilOniAt-K-!illy-d-rm-i- 

pL'Ti s acc s for stretch .md compression 
uriksr load. Civil. electrical, mechanical 
find w-ronnuucal and inOtlie 

ni .1 lL-_L im-; and pbydrkEa — a) I find chal¬ 
lenging work On tkifin” design projects 
lor Eire T^52 ylnha! y-.i ln:inlit?r. :cnd tor 
the ^07 jut tanker-lmnypcirtj the TIO- 
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MARC IM Vy* pilotless Interneptnr, and 
flifCrsft of the future, 

Because cf Rncitig'i slcady expansion, 
there is rop; L:;u i ng auced foi additional 
engineer.; Iliac arc more Lhan twice as 
jiii'.iiv uipijtcCL'S with tke ennipany now 
as at the peak f;J World Wat II. Because 
B&eing is an "cnj^ineei^ toi-psr,>.' and 
promotes from within, the.se men ijnd 
unusual opportunities for advancement. 
Design engineers at Boeing wort with 

Hither hnpnrtfrk rngmoone in dutfi. 1 knit 

I>roi tet : e;i ms. l :,ey ( A ' tam I ro:i d i ^ 1ie: i 
enee with outstanding men m many 
fields, and have lull scope for Creative 

aspi-.^ion. pmfiMrnTi.il I.;ri vu-l-h nnd i ^rl 

vidua I recognition. And tboy End satia- 
faction in the high engineering integrity 
rlinr h .1 Roei ng byword. 


In addition to design engineering, 
there are openings on other Ikieing reams 
in research and production. Engineers 
Bike the life in the "just right 11 sii£ tom- 
rnunities of Seattle anti Wicbita, They 
may pursue advanced studies with com 
puny nsshoince in tuition : ; ud irarliupate 
in a most I i Ik; ml refinement plan. T lie re 
may he a place for y(n& at Boeing Beattie 
or Boeing-Wkhicar 

Fb r Furrhtr Dodi q c-iiuhi ■ riTui ^tia I la* ggnsu t SDihr 
hjcemfl-iF OHke cr rfrlrg tn »llh«r: 

JOHN C. SANDERS, staff Engineer— Personnel 
foeinj Airpl^rtR ^pinpnny, Seattle 14. Wash. 

AflYMflNB I. t. HUFFMAN, Admin. Enjintcr 

Bciti t,g Airplane Cifmpsnr, Wichita, Hams 

AvIjHen ladd-arihi □ tlm 19; 4 
PFATTI F, WAftl IIHirtTfMV V»/l • !h 11T*. KANSAS 
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WWhen history 
proves all progress 
starts with change 


ow can anyone 


be content to 
do things as*in 
past years 



Jlet so many 
do so... 


WHY 

not question the 
reason for doing 
everything you do 
today to see if 
there is a better way 


THE BETTER WAY 


40% more rigid 

. . . yet this 
machine base 
of welded 

sicel cusis 

half as much 
as former cast 
iron designs. 

Every engineering student should have a knowl¬ 
edge of the advantages of welded steel design. 



Write 

THE LINCOLN ELECTRIC COMPANY 

Cleveland 17, Ohio 

The World's Largest Manufacturer of 
Arc Welding Equipment 


1949 

Jesse C. Denton , MS ’49, a senior ther¬ 
modynamics engineer at Convair in San 
Diego, was selected in April to attend a 
10-month course in nuclear energy at the 
A.rgonne National Laboratory of Chicago. 

Robert P. Crago , MS, has been made 
general manager of the Military Products 
Center (a self-governing branch of IBM) 
in Kingston, New York. Bob has been 
with IBM since 1949. 

1950 

Reverend Dale F. Stewart writes: “I 
have been a Baptist minister ever since 
receiving my degree. I am now pastor of 
a new Baptist church in a new housing 
area in Pueblo, Colorado. Starting from 
scratch, our 16 months here have result¬ 
ed in a new building with 3800 square 
feet, an average attendance in Sunday 
School of over 100 and a membership of 
66 .” 

Frederick W . Drury, Jr., is vice-pres¬ 
ident and chief engineer ul the AIiua 

Company in Los Angeles, manufacturers 
of lightweight aggregate and pozzoian for 
concrete. Fred is also member of the 
American Concrete Institute Advisory 
Committee on admixtures for concrete. 
The Drurys have three sons—Stephen, 5, 
Frederick, 4, and Douglas, 2 y 2 . 

Robert H. Korkego , MS, PhD ’54, has 
been on the staff of the engineering cen¬ 
ter of the University of Southern Cali¬ 
fornia as a research associate for the past 
two years. “This summer,” he writes, 
“I’ll be on leave from USC to work in 
Paris as consultant to AGARD (Advisory 
Group for Aeronautical Research & De¬ 
velopment) for NATO. In this capacity I 
will be engaged in hypersonic work and 
will present one or two lectures at the 
.Snvhnnne, ONER A, ptr 

William H. McLellan who was formerly 
project engineer with William Miller In¬ 
struments, Inc. in Pasadena, is now with 
the transducer division at Consolidated 
Electrodynamics Corporation, also in 
Pasadena. He’s been with the company 
since January. Bill has two daughters— 
Jill, 3*4, and Judy, 9 months, who are 
going to England for the summer with 
their mother. 

1951 

Erdem /. Ergin, MS, and Leita Harmon 
were married on May 11 in Istanbul, Tur¬ 
key. Leita was manager of Caltech’s 
Athenaeum until September 1954, when 
she left the U. S. to work at the Istanbul 
Hilton. 

Herbert M. Hull, PhD, writes that he 
is still a plant physiologist with the Agri¬ 
culture Research Service of the U. S. De¬ 
partment of Agriculture in Tucson. The 


Hulls have a daughter, Laurinda Lee, 
born on Valentine’s Day, 1955. 

Dean M. Blanchard writes that his 
travels in the past several years have done 
a lot to abate his wanderlust. After grad¬ 
uating from Caltech he went to work in 
the New York engineering office of the 
California Texas Oil Company, and a 
few months later he was sent to the Far 
East where he spent three years—first on 
the construction of crude oil shipping 
facilities for the Minas field in Central 

Sumatra and Indonesia, then to southern 
Luzon, to work on the first oil refinery to 
be constructed in the Philippines. In 
1954 he was drafted into the Army (he 

expects hie discharge in August) and the 

last 18 months have been spent on a 
mapping project with the Interamerican 
Geodetic Survey in the Republic of Pan¬ 
ama. 

Barrie H. Bieler, MS ’52, reports that 
he received his PhD from the Mineralogy 
Department of Pennsylvania State Univer¬ 
sity in 1955 and is now working for the 
U. S. Geological Survey in Denver. While 
at Penn State, he married Althea Rector 
(BS ’54 from Penn) and now they have 
a son, Thomas, who was born on April 18. 

George H. Trilling, PhD ’55, research 
fellow at Caltech, has received a Fulbright 
grant to do research in physics at the 
Polytechnic School in Paris. 

1952 

Gilbert E. Kitching gets his MD degree 
from USC Medical School this month 
and will interne at the Tripler Army 
Hospital in Hawaii for a year as an Air 
Force lieutenant. He’ll have two more 
years of Air Force service after this—in 
parts unknown. Gil is married and has 
one son, Alfred. 

Bruno Herscovici is now Bruno Harris; 
he changed his name in 1953. He was 
married to Janet Bloch last March in 
Brooklyn. He is due to receive his PhD 
in mathematics from Yale, this month, and 
he will spend the next year there on a 
National Science Foundation Fellowship. 

Harry E. Williams, MS, who received 
his PhD at Caltech this month, has re¬ 
ceived a Fulbright grant to study aero¬ 
dynamics at the University of Manchester, 
England, for the 1956-7 academic year. 

1953 

Walter J, Eager, who has been an en¬ 
sign in the Navy since December, 1954, 
writes from Raleigh; North Carolina, that 
he is “presently assigned to duty with the 
Nuclear Power Branch of the engineering 
research and development lab at Fort 
Belvoin, Va., as the Navy representative of 
the joint reactor project. “I am attending 
North Carolina State College under the 
AEC reactor physics and engineering 
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HERCULES 


HELPS... 
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course program, along with seven Amer¬ 
ican industrial people and 25 foreign sci¬ 
entists and engineers. Upon completion of 
this course and one at Oak Ridge or 
ALGO in Schenectady, I will instruct 
crews in reactor fundamentals and the 
operation and maintenance of the Army 
package power reactor at Fort Belvoir 
which is to start in 1957. 

“My previous very enjoyable assign¬ 
ment was at Treasure Island where I was 
shops engineer and assistant officer in 
charge of the Public Works Transporta¬ 
tion Center. Skiing in the Sierras and 
sailing the Admiral’s 26-foot knockabout 
sailboat in San Francisco Bay was not 
the hardest way to light a war. 

“I strongly recommend the U. S. Navy 
Civil Engineer Corps to those classmates 
who have service looming over their 
heads.” 

Gordon P. Eaton , MS, is teaching and 
doing research at Wesleyan University in 
Middletown, Connecticut. Under a Na¬ 
tional Sripnoe Foundation grant. Cordon's 

research involves structural and petrologic 
problems in central Connecticut; he’s 


teaching general geology and structural 
geology. 

Frederick C. Harshbarger , MS, has re¬ 
ceived a Fulbright grant which will en¬ 
able him to study molecular physics at the 
Norwegian Institute of Technology in 
Oslo during the next academic year. He 
has completed assignments for his PhD in 
mechanical engineering at Caltech. 

1954 

Thomas K. Caughey , PhD, has been 
at Caltech since September as assistant 

professor of applied mechanics. ‘‘After 

graduation in 1954,” he says, “my family 
and I returned to Scotland to spend a 
year with my mother. While in Scotland 

wc had i two additions to the family-twin 

daughters. Kit and Kriss. They took up 
most of our spare time, so we didn’t have 
very much time for sightseeing, though 
my job as consulting engineer to a large 
mechanical engineering company took me 
about the country quite a bit.” 

1955 

Captain Howard L. Stroke,cher, MS, is 
stationed at the U. S. Army base in Fort 


Belvoir, Virginia. His wife, Jean, is with 
him. 

Stanley L. Crotch, who this month re¬ 
ceived his MS in chemical engineering at 
Caltech, has been awarded a Fulbright 
grant to study at the Municipal University 
of Amsterdam, Holland, for the 1956-57 
academic year. 

Richard M. Okada, MS, is now a sec¬ 
ond lieutenant in the Army and is station¬ 
ed at the Army Electronics Proving 
Ground at Fort Huachuca in Arizona. 
He’s project officer in the VT Fuze 
Countermeasures division of the Elec¬ 
tronic Warfare Department. 

Charles St. Clair, who is a graduate 
student at the University of Arizona, 
writes that he “will be working for the 
United States Geological Survey this sum¬ 
mer in connection with my MS thesis. 
The thesis will be a reconnaissance from 
Camp Verde to Rock Springs, Arizona, 
to determine the relationship of sedimen¬ 
tary rocks, erosion surfaces, lavas and 

striictnrnw—in an attempt tn clarify snmp 

of the Tertiary and/or recent geology of 
Arizona.” 
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Let Calmec Manufacturing Company 
Worry About 

Your Metal Parts and Products 

We have the most modern facilities and most 
complete plant to give you the maximum of 
service, whether it is a small part, a large part, 
or a product from your ideas to the shipped article 
direct to your customers, under your name, from 
our plant. 

CALMEC MANUFACTURING CO. 

Robert A. McIntyre, M.S. ’38 Kimball 6204 

5825 District Blvd. Los Angeles 22, Calif. 


Technical Books 


The important scientific and technical hooks 
of major publishers are stocked at Vroman’s. 
You’re welcome to browse any time. 

And you’ll find Vroman’s a handy source 
for stationery, desk supplies and gifts. 


Industrial Discount 
Inquiries Welcomed 
Technical Book 

Catalog Arailablo 

SY. 3-1171 RY. 1-6669 


Open Mondays and Fridays until 9 P.M. 




ROMANS 


_ Free 
■ Parking 


,495 EAST COLORADO ST.. PASADENA 


WANTED 

Creative Mechanical Engineer 

To work with a professional engineer, who has for the last 10 
years designed machinery and products primarily for civilian 
use and non-military industry. 

Salary: Open BRadshaw 2-752S 

J. Scott Cossaway Company, Mechanical Engineers 


TRUESDAIL LABORATORIES,Inc. 

Write for Brochure & Bi-monthly Publication 
“CHEMISTRY IN ACTION" 

4101 No. Figueroa St. • Los Angeles 65, Calif. 
CApitol 5-4148 

CHEMISTS BACTERIOLOGISTS ENGINEERS 


Resea rch-Consultafion-Analyses-Testing 


C.E.P. Jeffreys 
Ph.D., ’31 
Technical 
Director 

Charter Member 
ACIL 
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TEST OF TIME paired by small guj lut bines ui A iRe search^ with 
proved performance in the field. AiResearch has developed 
and produced more small go* turbines than any olher company 
in the world. 


AiResearth is looking for your 
kind of engineer. 

At AiResearch* we operate 
on list; very frontier of present 
scientific knowledge. Through 
the years, we have made a prac¬ 
tice of anticipating the trend of 
modern engineering and being 
ready with the answers* 

A typical example of progress 
is our activity in the rapidly 
expanding field of small turbo- 
machinery. A i Research pio¬ 
neered small turbines and now 
has more experience in their 
design,. development and manu¬ 
facture than all other companies 
com 1 1 l rtftd. We hfl vp n 1 ?n led the 

way in the development of atr- 
craft pressurization and air- 
conditioning and of pneumatic* 
electronic, and heal transfer sys¬ 
tems. AH of America's modem 
aircraft contain AiResearch 
equipment. We lead and intend 
to increase that leadership. 

That's why we need creative 
engineers _ . , and appreciate 
them. You who qualify for an 
AiReaearch position will receive 
ntirmiliiling alignment?. Utilise 
some of the finest research facili¬ 
ties in the country and he well 
re w arded fina nci a lly. 


Premium position? are now 
open for mechanical engineers 
... electrical engineers ,.. physh 
cists.. .specielists in engineering 
mechanics. ..specialists in aero- 
dynamics..,electron lcs engi¬ 
neers ... aeronautical Riigineers, 


Write to Mr. Wayne Clifford, 
Ai Research Manufacturing Com¬ 
pany, 9651 S* Sepulveda Blvd*, 
Los Angeles 4& t California, Indi¬ 
cate your preference as to loca¬ 
tion between Lob Angeles and 

Phrosni x. 



noM 


fli Research Manufacturing Divisions 

bos Angeles 45* CallfornitL * Phoenix* Arizona 


Designers fliTid! iTZCTlii/^tVdJftf ra of rareraft COffipontflH.' reriKEHhni itsttim ■ PACMhJ^iC PjLiEI. iu CMTjgu ■ SQuTHlI 
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SE^BSi 


Behind the Ships that Set the Race 
a Master's Touch in Oil 


M have one thing in common— sOOony mobil's 
t>um?r touch in lubrication. 

Good TLiison" When the chips arq dawn—when 
records are at stake—when schedules must be met 
—the m:n wha knew marine machinery look to 

JjOUO:H¥ MUI3II, for L1 .5 p.| uUiCLLUll. 

# # * 

Wherever there's progress in motion—in your car 1 
ytiicr fucEnry. your farm or your home— you, f&p t c&u 
took to the leader fat lubrication, 

-——- 

SOCONY MOBIL OIL C O M PA N Y, I N C . 

LEADER IN LUBRICATION FOR NEARLY A CENTURY 

Affiliatesi General Petroleum Corporation, Magnolia Petroleum Company 
Mobil Overseas Oh Company and Mobil Producing Company 

4 $ ENGINEERING AND SCIENCE 


Every Atlantic Blue Rihbcm Winner since H10— 
from the Mauretania to the swift, sleek S. _S, United 
States . . . 

The world's Cutest propeller-driven boat, Slo-Mo- 
-Shun IV, skimming water at 17ft mph . . . 

Maiden voyage of the world's first atomic-powered 
submarine + + r 

Two-fifths of the world’s freighters , - - 

The race horses and |he work horses of the seas— 











Will your income 
and location allow 
you to live in a 
home like this 
spend your leisure 
time like this? 


A Douglas engineer lives here 


They can...if you start your career 

now at Douglas! 


the work you like best — side by side with the men who have 


engineered the finest aircraft and missiles on the American scene 


DOUGLAS 


today. And you’ll have every prospect that ten years from 
now you’ll be where you want to be career-wise, money-wise 



and location-wise. 

Brochures and employment applications are 
available at your college placement office 

For further information about opportunities with Douglas in 
Santa Monica, El Segundo and Long Beach, California divisions 
and Tulsa, Oklahoma, write today to: 


First in Aviation douglas aircraft company, inc. 

C. C. LaVene, 3000 Ocean Park Blvd., Santa Monica, California 


JUNE, 1956 
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creative 

■7;[ balanced 

activities 

Wm futures 


Expanding company...creative activities. 

They Mn add up to future stability for 
you, if you have specialized training or 
experience in any of these fields in 
which Hycon is active in design and 

development and production . .. 

★ Microwave 

★ Missile Guidance Systems 

★ Servo-Mechanisms 

★ Pulse Techniques 

★ Infra-Red Applications 

★ Laboratory Photographic Equipment 

★ Electronic Test Equipment 

★ Aerial Cameras 

★ Electro-Mechanical Instruments 

We’d like to hear from you, and will dis¬ 
cuss moving expenses. Write to 

Robert J. Hansen, Dept. E 
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fCOft Mfg. Company 

P.Q. Box N, Pasadena, California 


ALLEN MACHINE & TOOL CO. 

Designers and Builders of Special Machinery and Tools 

Also Ceneral Machine Work 

13409 S. Alameda Street Compton, California 

Phones: NEvada 6-1219 — NEwmark 5-8141 


ALUMNI ASSOCIATION OFFICERS 

PRESIDENT SECRETARY 

C. Vernon Newton '34 Donald S. Clark '29 

VICE-PRESIDENT TREASURER 

William F. Nash, Jr., '38 George B. Holmes '38 

BOARD OF DIRECTORS 

Robert H. Bungay '30 Willis R. Donahue, Jr. '34 

Hugh C. Carter '49 Richard H. Jahns '35 

Philip Cravitz '29 Richard W. Stenzel '21 

Charles P. Strickland '43 

ALUMNI CHAPTER OFFICERS 

NEW YORK CHAPTER 

President E. Morton Holland '36 

A. G. Edwards & Sons, 501 Lexington Avenue, New York 17 
Vice-President Albert E. Myers '29 

530 Rock Road, Glen Rock, New Tersey 

Secretary-Treasurer Frank F. Scheck '48 

Pennie, Edmonds, Morton, Barrows & Taylor, 

247 Park Avenue, New York 

WASHINGTON, D.C. CHAPTER: 

- , Howard W. Coodhuo '24 

U.S. Army Corps of Engineers Office, Chief of Engineers 
Secretary-Treasurer Paul B. Streckewald '39 

10414 Drumm Avenue, Kensington, Maryland 

SAN FRANCISCO CHAPTER: 

President Louis H. Erb '22 

Pacific Telephone & Telegraph Co., San Francisco 5, Calif. 
Vice-President Harrison W. Sigworth '44 

California Research Corp., Richmond, Calif. 
Secretary-Treasurer Donald E. Loeffler '40 

Shell Oil Company, Martinez, Calif. 

Meetings: Informal luncheons every Thursday. 

Fraternity Club, 345 Bush St., San Francisco. 

CHICAGO CHAPTER: 

President Donald H. Loughridge '23 

Northwestern Technological Institute, Evanston 
Vice-President Robert L. Janes *36 

Armour Research Foundation, Chicago 

Secretary-Treasurer Lawrence H. Nobles '49 

Northwestern University, Evanston 

SACRAMENTO CHAPTER: 

President Herbert H. Deardorff '30 

State Division of Highways, 1120 "N" Street, Sacramento 
Vice-President Wayne MacRostie '42 

State Water Project Authority, Sacramento 
Secretary-Treasurer Robert K. Breece '47 

State Division of Highways, Design Department, 

Box 1499, Sacramento 

SAN DIEGO CHAPTER: 

SS? ir /?\ ai ? „ „ Maurice B. Ross '24 

3040 Udal Street, San Diego 6, Calif. 

Secretary frank John Dore, Jr. '45 

Consolidated Vultee Aircraft Corp., San Diego 

Program Chairman Herman S. Englander '39 

U. S. Navy Electronics Laboratory 


LABORATORY 


PHOTO CHEMICALS 


RALPH E. ATKINSON ’30—7070 Santa Monica Blvd., Hollywood 38, Calif. 


Caltech Alumni Association 

ANNUAL FAMILY PICNIC 

Saturday, June 23 
Corriganviile Movie Ranch 


DAMES & MOORE 

Trent R. Dames ’33 William W. Moore ’33 

Soil Mechanics Investigations 

General Offices: 816 West Fifth Street, Los Angeles 17 
Regional Offices: Los Angeles, San Francisco, Portland, 
Seattle, Salt Lake City, Chicago, New York, Atlanta, London 


OF PASADENA 

455 EL DORADO, PASADENA 5, CALIFORNIA 


RUG AND FURNITURE CLEANING 

ORIENTAL RUG EXPERTS 

312 N. Foothill Blvd. Pasadena 8, Calif. 

SYcamore 3-0734 


SMITH-EMERY COMPANY 

since 1910 
Chemists-E ngineers 

Chemical and Physical Testing Laboratories 
781 E. Washington Blvd. Los Angeles 21, California 
Member American Council of Commercial Laboratories 
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Tfl create in tin; liufiS ul todays urns* Uiills fur iiuctii] tn pjrtiuu Ear forming qualities* 


Sleek styling starts with special steel: 

Pfiofaginp/ty tu/ws eficw/sf—/tc//>sprorft/ic if. 



Fenders, hoods, roofs and side panels 
call I or liesi quality Metd— and the 
watchful eye nl photography guards 
Specification* and control* that quality 


Car iU ■ i gt ie J t h cl re a IIIs ■!_: O ] Hi-* 111 IC t n ily 1 1 *1 ('c-l i t in i is 
well under die pressure of deep drawing operu- 
titms. Iliut tulles a fi-Lftitnlnrly high quality sU-trl. 

Great Lakes Steel Corporation, Detroit, Mich., 
unit of National Steel Corporation, makes this 
.steel for the automobile industry, And to make 
surf of its high quality they use photography. 

For example, during production, spoctrogruFTi* 

sIkjw drurmk'fll nisik-e-ujj — niHtiic tbo pro|>iT rn i ir, i *Uj 
ipnmtilios oi . Ilnviu^ ekmciih, mid phnl-omicm- 
graplis reveal crystalline structure. 

Ojiitrci llliLg quality is b u L Oil e oJ Ehe i iim i iv ways 

photography wwrks bur modern industry.. hi small 
businesses and large it is aiding product design, 
simp]ilying production* creating sales and expe¬ 
diting office rH>'nliFio. 

Eastman Kodak Company, Rochester 4, X, ¥ 


At fln:!it 1 Jilcri; St-nrl n L trrnr™ tti r p'r-urMn-rl frrr pnnrl mjF in 

J 111 - it ii:-,iNiliii lrt —U-jil: nf |Iih j Il:sI:-; |Ie;lE ^mm fluidity 


Behind die many photographic products In¬ 
coming im-reii singly v.dii-ibli today and those 
being pi: ii UK 11 fur Immjnmv I in; intriguing Ellld 
elmlli 'iiging tippi irE u i j i I i ex kE kuibik in resran'li, 
design anti prednetiinr, 

If you arc interests! iii these opportunities in 
science and eiigiuccring—■whether you are a recent 
gra r! i in i c i it it qi m I i ILl c l n It i n i i 11 si Tvi ri :i nan, write 
Ihh U’jv hiLisinAss and Tfrchiuoa] PgrOTuiM-l 








'trtLrm Fo-s-togs Gwnrantec-d 
Fnq inter nts £ Sdanc-R 
ColiL \nzt. ©f Tc-chnclngy 
^nsddcna,. Calif,. 


At General Electric 


Pro:. Foster Strong 
119 Throop 

California Tim t« of Technology 

Pttsaima, Calif. 
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Here’s how your engineering background fits you 
for the broad field of Technical Marketing 



IM SALE 5 ENGIrlECRING lies (111 prime responsibility 
For the integration of a 3 ! salts and engineering 
activities between General Electric nnd Lbe customer. 


IfJ HEADQUARTERS MARKETING product planum*, 
marketing research, am] ke*]^h direction all contribute 
successful marketing of General Electric products. 


M.AIL COUPON FOR FULL INFORMATION 
ON THESE TECHNIC At MARKETING CAREERS 

Mr. G. E. taulhfl. a. 

A^iJi [rluh :>nlo 5 Tranin-n Frc-urnm 

B-vilitiitp 2 95^9 

Ge-nwnJ E 1 *skk Company, SchanKftrdy 5 , Mnw TTafL 

Hag^ 3-end me yoyr bulletin ari H*i fl Apparatus 

v'~loi Training Kro^rnnv. G-EZ-.51.5A 


m INSTALLATION AND SERVICE ENGINEERING eu* 

turner satisfaction is assured by proper installation 
and service of equipment supplied by General Electric. 
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